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A Universal Machine suitable for doing a great variety of work on bars, forgings 
and castings, without continually requiring special appliances 
and expensive cutting tools 
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2: x 26-inch Open Turret Lathe with Bar Bquipment. 





This machine possesses practically all the flexibility and adaptability of the 
engine lathe. Its extreme rigidity, powerful spindle drive, quick changes of 
speeds and feeds, heavy cross-sliding turret, and numerous adjustable stops, admit 
of narrower limits of error, as well asa marked reduction in the cost over work 
produced on the average turret or engine lathe. 
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achinng a Large Segmental Gear Wheel 


Simple and Ingenious Method of Indexing the Teeth for Machining. 
Operations on Planer, Boring Mill, Slotter and Portable Miller 


: B Y hes SC H OL TK A 





The Nordberg Manufacturing Company, this give ready means of clamping quare 4% 1 old-rolled steel rod which 
of Milwaukee, Wis., nas recently made them for the next operation cts 3 1 feather te nterlock — the 
gs some large gears and drums for the hoist The second operation is to clamp four gment 
ing machinery that it builds, which are of the segments to the planer bed, as 
to be shipped to Cuba with the completed shown in Fig. 2, and tinish the outside UPERATIOD 
machines. The machining operations on with the tools in the side heads. This The fourth operation is performed o1 
these gears are very interesting and for gwes a flat surface from which to work a boring m when the work reach 
that reason these have been gone into in in the operations which follow While this stage, the eight segments that fort 
detail. this is being done the tongues on the’ the complete circle of the gear wheel ar: 
The drums are used to wind cables on, opposite sides, or those next to the center clamped to a spider that is centered on, 
and the drum and gears, one of which is of the planer bed, are being spot-faced and fastened to, the platen of the boring 





= 3 : — 














FIG I GEARS IN DRUM MADE IN EGMENTS AND ASSEMRLI 





holted to each side of the drum, are’ by tools in the two main heads of the mill with the flange or tooth side up, as 
shown assembled in Fig. 1 The outer planer, so as to give flat surfaces for th shown in Fig. 1 


Le flanges, on the drum, form a shroud on straps used in clamping them for subse rhis spider has teeth stocked, and when 
>t the inside of each gear The drum is quent operations. This inside surface is the segments are located on the spider 
it ist in four segments, which are fastened finished later when boring and turning they are clamped to prevent them from 
: together as shown, and the gear teeth are’ them in the boring mill moving, by straps which fit between the 
‘k cast on a rim which is in eight segments The third operation is to plane the teeth, which are only stocked, or roughe 


xtra segments of both the gears and the ends of the segments In this ope ration out, and are bolted to the spice r. as shown 
rum are furnished with the machine, the eight segments, which form the circle, in the front of the boring-mill table. This 


nce each piece has been made inter are clamped to the planer bed, as shown leaves all the surfaces unobstructed that 

angeable, in case any segment should in Fig. 3, and both ends of the eight seg- are to be machined on the boring mill 
have to be renewed from breakage or un ments are planed at the same time Be Chis fourth operation consists of three 
wear fore clamping the segments to the planer, parts, the first of which is to bore out th 
they are scribed to the shape of the tem- inside of the rim so the gear wheels wil 


) . — c ° - ° 
PLANER OPERATION plet, shown on the end of the bed of fit on the ends of the drum. as shown in 
[he first operation in machining the the planer, and when setting them up on Fig. 1: the second part is to turn off th 


ir-wheel segments is to lay them on _ the planer bed they are lined up to these top of the gear wheel as it lies on the 


f oe 
their side on the planer and spot the face scriber marks to insure the proper amount spider This side of the gear has a 
the three center teeth, with a tool in of stock all around for finishing tongue turned on it that fits in a groove 
side head, so as to form a flat sur- When the ends are planed off grooves which is turned in the flange of the drum 





for a bearing on the planer bed as are cut, in both ends of each segment, and this prevents the gear segments from 





—_ that are 14 of an inch wide and % of an working out of position when the gears 
*Superintendent. the Nordberg Manufactur 
Company 






inch deep These grooves receive t and drum are in operation: the third part 
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d on opposite sides of the 














fed sideways, in 


isual manner, when finishing the sur- 


hich is given the shape 
teeth should be, when 


the point of this is 
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held against the former H, by the coil 
spring C, when the platen is being fed out, 
thus causing the tool B to cut the tooth to 
its proper sh ipe 

When one side of the tooth is being 
machined, the adjusting nut D is screwed 
in to give the spring its proper tensior1 


1 
t tl 
>t i 


and thus force the platen agai 


1e Opposite side, and when tl 


1 


tormer on t 


other side ot the tooth 1s to be machined 











CUTTING GROOVES IN SEGMENTS 


this nut 1s screwed out to. release 
spring, and the nut on the opposite sid 
of the platen / is screwed up to give ter 
sion to its spring and the platen is he 
against the opposite former, as it is being 
fed out, while the tool B is cutting. Wher 
a tooth is machined the segment L 
moved around on the jig K to the ne 
tooth so it can be machined. 

In roughing out the teeth on this sl 
ter, 1/16 of an inch of stock is left f 


























FIG, 2, PLANING OUTSIDE AND SPOT FACING 





SEGMENTS ON LARGE PLANER 
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milling cutter to 


peration 


OPERATIONS ON PorTABLE MILLER 

Che sixth and final operation is the 

ishing of the teeth by milling them on ing the 
portable miller. The job is shown set which th 
ready to begin work in Fig. 7 and its After bolting 
is shown by the 10-foot pole which is special pains b 
across the hub in the center. Its 

as compared with the size of the ing 

is shown by the parts of the ma which 
are seen in the illustration 




















able miller on one end, and the stand that 
supports the central hub of the gear spider 
on the other end. A_ plate with the 
proper taper was placed under the milling 

achine tc tilt it to the proper angle for 
machining the teeth 

[he milling cutter is made full size, so 
it will cut both sides of the teeth when it 
is fed downward, and the hand-wheel .V/ 
in the foreground of Fig. & is used to 


the gear over to the next tooth, 


aking the bl 


ock A press against one 


the teeth and revolve tl rear with it 
pider until it come he right posi 
tion This 1s ascerti a gage, on 
the bottom end of 


wings up bi tween 


n 


lhis 


milling 


pider, 


shifted too 
by turning the nut 


the block Fk in ig. 9, which 1s a view 
the ba I l millet lhe lever S 1s 
sed as a latch to hold th 

on while working on this 


rachin« This indexing 
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m top of the other and mounting them 
mn the platen of a milling machine, as 
shown in Fig. 10. The pinions are 4 feet 
10% inches pitch diameter, with 30 teeth, 
1 face 12 inches wide, and a circular pitch 
f 6% inches. 





Sammy's Shop—The Personal 
Equation 


By W. Osporne 


[The working force had been gathered 


ogether one at a time as more help was 





eeded until it had gotten to its present 





ize. Everybody knew everybody else and 
he best of feeling prevailed It was very 
lesirable that it should be so, for with the 
conditions under which the work was 


lone it often happened that two men 


to do 


were on the same job or had to do one 
inother’s work. While this was true of 





the shop work it was also true of th 





fice work and to even a greater extent 
lhe bookkeeper would help the shipping FIG. 10. MACHININ HE PIN 


lerk, or take his place for a day if neces 


iry, and the shipping clerk would writ kept up jointly by the heads of the « ght ve he 
rders and figure up invoices when he partments using the material needed. This | th i ppened 
had the time, or give hand to the cost term “department oks large in print see when he was thinking out it 
lerk if it was needed larger really than the conditions warrant lhe man told, if he did not forget, put it 
Sammy acted as purchasing agent when Che way it worked was this: If the hea nto the requisition book. Sammy w it 


while 





resent 
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cording to what his judgment indicated 
If any new work came in that required 
a size of iron not usually kept in stock 
and this was recognized in the office a 
note of the fact would be made in the re 
book As the black 


soon as 


quisition 


smith got the order he would look over 
his stock and seeing a lack he would 
notify the office, this notifying the office 


told some 
Che other 


that he had 


men working in it 


meaning, as before, 
one of the 


men taking the lead in the work acted in 


the same way 


Such system as there was had been the 


outgrowth of the conditions At one 


time Sammy had been able to carry it 
in his head, but as the business grew his 
head was not lare enoug! and he had 
to hav t] heads to help carry things 
\ everal head had t know he same 
things and as the were not alwavs at 
hand when wanted books were used. Thi 
requisition book w one of thet Witt 
everybody interested in 1 things eg 
and ! ne ¢ bh ese 
ral v it W 
that the system was not up-to-dat 
Gradually it had gotten so that ther 
was more office work than the fore 


could keep up with and Charley’ was 
taken on 
CHARLEY 


Charley was a young man who had re 


ceived his business training under dif 
ferent. conditions than those which ex 
isted in Sammy’s shop. He had worked 
# see: ee oe ae ee hs 


were very clearly defined. Inside of th 
must attend to everything 


touch 


boundaries he 


1 


nd outside of them hk 


must not 
This training had been giver 


that 


nything 


i nature was naturally methodica 


! ambitious, and under’ conditions 


where the chances for advancement de 


having a clear rec rd. 


a man’s whole in 


] | 
pended largely on 


| 
L*nder these conditions 
terest was concentrated on having his 

wn work so that it was all on record 
1 the records unimpeachable, regardless 


t how it might harmonize with any- 


thing els¢ It amounted to getting orders 


nd obeving them 


n his new place he did not 


defined duties, but was expected to work 


wl erever he nec de d and he took hold 


with i 


point out that 


Was 
will. It did mot take him long to 


system would 
and 


did 2O Wrong 


a little more 


nc} 


and mental worry, 


nt llv, f things would 


w where the blame belonged 


Reatey lone if WW rroy ] hat 
) rm oO l wa 3O arranged tha 
) Cc niitl ‘ “ comn 1 to ill 
, ‘ 
f dep : ’ had t eport 
eeded o1 ip of pape ind w 
t be resp ble f did not 
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so he did most of the pushing that kept 
them going. He was careful to point out 
to any delinquent the enormity of his of- 
fense when things went wrong, often, I 
in a much more severe way than the 
than he 


lear, 
circumstances justified, or real- 
ized he was doing 

It gradually came about that a certain 
mount of ill feeling developed; on a 


number of occasions Sammy had to pour 


oil on the troubled waters. It was soon 
found that system begets system and 
some of the offspring may turn out to 
be black sheep Take the case of the 
blacksmith for example His work was 
not done inder conditions that made it 
( nient to write at all times and when 
hands were clean enough to write he 
did not alwavs think of the sizes of stock 
which he might need. Under the old con 
t e ¢ lt is wants to Sammy 


to any of the office force and if the 
ck did not come in time they at least 
red the blame 

Now he was the culprit, and if, to save 
nself, he tried to use some other sized 
ck he was asked to explain why it took 

h time to do the work 
[HE BLACKSMITH AND THE SYSTEM 


finally he got “on the war path,” as 


e bovs s and declared that he was 
willing to do the blacksmithing, but that 
omeone else would have to do the run 
ing of the system ‘If this thing keeps 
n piling up like it has been for a while 
) it will be a college professor that 
will have to get to do what you want 
nstead of a blacksmith That was the 
way he expressed his view of the situa 
{ to Sammy 
“You use the iron and know more 
out it t ne else about the place, 
it is right here ear \ and besides that 
( have \\ looked after it and done 
t wel I don’t see any reason that we 


said Sammy. 
but things are 
very different 
now 

While he did not say so, Sammy had to 
admit to himself that things were very dif 


still, it was part of his business 


ferent: 


to keep them running smoothly and he 


tried to have the blacksmith see it from 


his standpoint 


He ‘ould, ot course nave taken the 
stand that this m must do as he was 
told t or leave na the he would have 
been looking for an er blacksmith. He 
thought would sier to convines 

( ! bett n 
\f ( talking t blacksmit] 
eed t lool It k up to a 
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[his shop was not a manufacturing shop 
and a record of the sizes and quantities 
used in the past was not a sure forecast of 
what would be used in the future. It was 
not satisfactory when done, for it 
was a compromise between the effort to 


very 


not tie up too much money in stock and 


an attempt to have enough stock on hand 
to meet any conditions that were likely 


+ 


to arise 
The blacksmith surveyed it with a sat 


castic grin. The same day the office re 


ceived a requisition from him for som 


stock. Things were so systematized by 


this time that it was ordered without 


} 


Sammy having seen the list, but he did see 


the stock when it began to come n 
Never since he 


a supply on hand 
hold it, and it had been gotte1 


had been in business had 
The rack 


he had such 


1c requision of the blacksmith, so the 


clerk who had ordered it informed hin 


“Yes, sir; I ordered it There is th 


list I got to work to, and if you don’t 
like it you just go after the man wh 
made the list out.” 

The tone and manner were far from 
friendly, but the matter was serious and 
Sammy took the list and went into the 
office. 

Charley had made out the list and he 
showed that all of the sizes on the list 
had been used before He had beet 
checking over the invoices and showe: 
that stock had been called for and ri 
ceived that was not on the list, and i 
several cases more had been called for 


than the list authorized. 
out to the blacksmith in very plain term 
and gave him to understand that the list 


He pointed thi 


would have been all right if he had use 
it as he had agreed to. 

He did not reply to Charley, but tur1 
ing to Sammy he said: “I will not inter 


fere again as long as have such 


competent fellow looking after things fo 


you 


you.” 


It turned out afterward that the stocl 
which was not on the list was needed for 
some orders already in the blacksmith’s 
hands and had ordered 


than the list called for the excess was als: 


where he mort 
needed at once. 

Some time after this an order came 11 
that 
wanted in 


required a lot of forging. It wa 
a hurry, and after a little 
call for one size came from the black 
smith shop. In a couple of days a cal 
follow 


The da 


came for another size and the 


day a call came for two sizes 


‘ame a call came in f 


after the first size 
some more of the same size and Sam 
saw it and went to the blacksmith to 


out about it. He found that it would tak 


about three more lots of that size to fini 
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the black 
“I am following instructions. 
ybeying orders 
lowed it.” 
“List list, I expect 
( your brains, and when you know He 
did further. The black 
d smith had thrown down his hammer 
V taken off | 


“I’m not mixed up,” snarled 


S smith and 


fol 


There is the list. I 


or no you to use 


not get any 
and 


us apron and thrown it on the 


hammer. “Don’t talk to me of brains 
he shouted, as he shook his fist in 
Sammy’s face. “Where ar brains? 
‘ You think that the only man in the plac: 
\ ho has any brains is that Charley. I’n 
t irough here and will try d 
€ here they want 1 e than or tl 
rains So ng was I \ 
ss to t t tall , r 
d calmed dows ) 
rsonal belonging nd lef 
é Wrat CAUSED THE DIsSATIs! 
Si gs are happ ni 
KS t is not always eas di 
‘ em into the classes wher ‘ long 
Sammy had noticed that a number of 
men had quit lately. Of course there is 


thing strange about a man getting tir: 
d a job and quitting, or of thinking 
; I | could do better 


for one to 


ne 
some otl 
he 
ahead of 


lal ne in 


place, or see that 


making good and dropping out 


it e time that the foreman will have to 
lrop him. A certain amount of this can 
go on and not attract any attention t 
licate that tl 1S ny extraordinar 
ise for it 
When the blacksmith quit in the violent 
way that he did it set Sammy to thinking 
about the other men who had qui nd he 
got to wondering why they had quit 
While he was trying to solve the combina 
tion one of the men that he knew well 
d who had worked for him for a long 
Ime, gave notice of his intention to quit 
n the coming pay day. Sammy pressed 
him for a reason 
“It isn’t the shop it used to be, some 
way or another. I don’t have any par 


ticular kick coming, but when I don’t like 


place I get out.” This was not definite 


There was dissatisfaction sure enough, 


ut the reason was not apparent. Sammy 


something definite 


anted 


= 


more 


“IT don’t know as I can tell you just why 


hings are differe what thev u 
be, but 


men 


nd they tried to 


I know they ar 


were 
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was his best men that he was losing, and 
the most that he could find out was tha 
the entire force seemed to be restless and 
dissatisfied and that it seemed to centet 
around Charley and the systems He 
went over the new things and could 1 
see but t : 2 biect ime t was 
proper nce might show tha 
some Oo! \ t} it were ne trie 
would ve cdi bandone¢ 
ecause thi lid produce t desirec 
things t n tried | Eve 
ft the result 1 t ] “ 
se) “ ld 4 
-, 
( 
} 
: ‘ | not 
wre ( likely me \\ 
n hin ( t insist 
ance that he w ‘ ¢ is work 
that led to tl very that this was 
slip of Charl 
\ number f ther besides David 
seemed to b p d t dind t t 1t was 
possible fe ( ley to mak nistake 
even if it did ke Charley set his teetl 
togethe d sp evel rp 
. < is ] ibit 
It w not long ( t until Davi 
did make blund nd it was made 1 
suc A that ere was n dodg 
ng. It w é ¢ that eve 
ody knew of It eve ( tha 
Char ey 1 T tT! I inne}? 
warned him that he w mixing things 
\fter that wats o ¢ rley had let hu 
go ahead and spoil tl ob without any 
further attempt t terfere, for it was not 
part of his worl lool fter David t 
least so he said There was no question 
wut that he took delight in bringing out 
every point that would ike it disagreé 
able for David, ind that he id perso! il 
erudge against he se of the forme 
mistake 
[THE Kinp oF MAN THAT IS NEED! 
Sammy kept D t s anothe 
1 t | tT I ( lace I & irlev 
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establishment in Mexico of works for the touch at various villages, plantations and tracts. It was necessary for them to send 


production of galvanized, plain or cor- mines. The new line is to be a regular a representative to the United States to 


gated, sheets and tinned sheets. A con- network of rails, which will put into di- hurry the shipment. The expense for the 


rl 


tract has been granted by the Mexican rect railroad communication with the trip and expenses in general in order to 
Government to a British contractor, who Mexican Central and the United States obtain these goods at a certain time 
has agreed to invest $200,000 in the works all the prominent mines and mills of the amounted to $2000, which the importing 
and must manufacture annually 3000 tons State of Guanajuato firm had to lose. The moral of this is 
of galvanized sheets and 2000 tons of On the southern side, contracts have that from that time on that Mexican im 


tinned sheets. By the terms of the con been given which will give great facilities porting firm made all their contracts with 
tract the contractor is allowed free en to Oaxaca and its mining section. On the British manufactories, who keep their 
trance for machine tools, apparatus, elec. west the construction of a railroad in promises, rather than with American, who 
tric-lighting material, et« It seems that the State of Sonora is also under con fulfil them at their convemience 

it would be to the advantage of the con struction The entire line (100 miles) The establishment of a packing house 


tractor to import tools and machinery must be built in 18 months. The railroad at Uruapam, with refrigerators, power 


manufactured in this country, as they will be a great advantage to the frontiers turbines, cars, ete., has given to others 
compete advantageously with those of of the United States and Mexico, con the desire to start similar plants with the 
British make and have the adyantage of necting important mining regions and put addition of a canning department. Surely 
osting less for freight tine the west coast in closer touch with American manufacturers will make the 
the markets of the United States most of this opportunity 
RAILROAD EXTENSIOD 
Railroads in Mexico, as in all South Memes Macmman CRS FF See 
\merica, are a source of supply which out Thus far the United States has held Briefly told, the opportunities for tools 


+} narket ro ' 1) o -] . } ‘ . Iron " << : me © 
nanufacturers should study seriously. The 1 market for mining machinery, but for railroad repair and building shops, 
Pan-American railway has opened all over 9 “"TOPean countries are coming slowly to power plants, mining machinery, iron pip 
the front, as Mexicans, like other South ing, sawmills, planing mills, well drilling. 


the different republics opportunities for 

repair and building shops, tools and \mericans, complain very much of the © structural steel, ete. form a substantial 
machinery The railroad extension from ‘Slo’ delivery of American goods list from which the different manufac 
San Jeronimo on the Tehuantepec road \n important iron and steel manufac turers can cull what relates to their trad: 
to Tapachula, in Chiapas, has added an turing plant exists in the city of Mon and thus increase the value of their ex 
ther link to the great Pan-American erey The compat has a capital of port department. It is well to remember 


$10,000,000 Mexicat The output of that that Germans are waking up to the fact 


ystem. The branch has an extent of 46 
miles, forming part of the 305 miles now plant is mostly rails and structural pro that Mexico needs other things besides 
ider operation on the ac ctaaih et eae ducts Smaller iron works of more or dry goods, and the Hamburg houses art 
This lime crosses fine coffee lands and [€SS importance have their plants im Mex making every effort to supply at a lowe 
he company naturally anticipates great ‘'° City and in various parts of the re- rate the same kind of machinery as ts 
profits in the transporting of the 40,000 publi American manufacturers should) manufactured in the United States 
tons of coffee beans, which is the averas remember that their machinery should Undoubtedly Mexico offers the greatest 
production of that district The finest fd a ready market in thos plants, and opportunities an American manufacturet 
materials are used in the construction of ‘t#at @ special trip to visit all these works, can desire. He should not forget, how 
this line; steel rails of 56 pounds were if made by a good salesman, should bear ever, that Latin and Saxon races ar 
| , fruit diametrically different in their customs 


ed tor the first 125 miles and rails of , 
ways of living and business methods 


60 pounds for the rest Steel bridges ar SuGAR MACHINERY 
to be employed 
» be oye: ee ee Se a en . 
i a ne ae em to  SaresMEN Must Apapr THEMSELVES T 
nthe no ern irt o co not t } r "1 rial ] , : . 
t , northern part I Me XI another K very success! In placing sugar ma THE COUNTRY 
rove ] } 1 1 > 1 
liroad extension 1s also in progress, and hinerv. The British machinery is claimed rt} \ 
" ' , le representative of an Americat 
Rio Grande, Sierra Madre and Pacific to be heavier and stronger than the An ; 

l ivier an tronger than 1¢ meri ' . ’ 
will have = a ; ups ; ' house must remember that the Mexican’s 
Wil nave SOON ILS terminal in the timber n nel ft uigh the latter 1s 20 per cent : ‘ 

' vies rh a é J : ; , character 18 very susceptible, and that h 
( he same company 1s extending cheaper, the plantet onsiders the dit . . - a: 
ge ge naturally desires that foreigners wishing 
oad trom he timbered district t ference in pri ot no account ! breal 
l eng In price t icc when break . 
Medat ee 1 4] do business in his country should cot 
edara and will continue until the twe lowns mav mean a he loss: for though ‘ . ; , 
I ction ( \\ } ll , | form to the customs of the country an 
| \ ! il D: ( ‘ 1 Y. ‘ i the crush ¥ oe 
{ : 
rted to | saa . . 5 7 ' speak Its inguage Catalogs and liter 
( ( ring thi ine to the coast Th ing s ’ . ve er eto the mill 1s 
result of tl P 1 4 ' ature for Mexican circulation should be 
oO his railway extension will br gail ! peration \nother complaint ; - 6 
ee Paes a oe é printed in Spanish; correspondence should 
deveiopme ot ne imber industry mad ly oar planter | that America 
uw ee ' be more detailed, less abrupt and terse 
W l nti W la not beet er pro mutiac ret t mpt im ship am 
ressive. A very exte1 - ; than usually the rule her 
. \ very extensive drying shed ping the importation f sugar machin , . . 
; ill i It is useless to speak of credits. Mexi 
Wihll nay ya capacity . 500,000 rv int \lexico incre es every vear. and . . . ° 
her p ! ' is so near the United States that fimancia 
. ) Chat ep g ruct tw \\ tor manufacturers to | | 
. TOYT tion 1 ) ) } ler 1S 
Reeth dial sail Cnet oe ee OAL formation can be tained easily 
- \ ralil ( ct 1 wl ich 1) ; ther ¢ 
nt ] Feary = rt} ot? } +3 ] + 7] ; ] } } } ] 
doa few ontl vo Wi \ rn s1 rade which is One-half of all the cement manutac 
Ty irfont } ‘ ¢ . } ’ ‘ . « + ees ] “ 
por etfes po developy rr source of revenue Europe red in Canada is manufactured in th 
n the State of Guanajuato, wher \n xampl vill demonstrate mor locality of Owen sound, the daily outpu! 
Yinerican mvestments um ip to $12 torecibly the wort tt cdvict \ lara there being 3000 barrels The demand fi 
000,000 Phe rept ntative of the Mexi importing house f machiner placed nerete material for building the trans 
ly | ’ y } I*s ’ ' ‘ ’ ' } ’ ; + } ] } 
\I 11st 1 if portation ¢ ompat ( or sugar-makine machinery with continental rat road has increased the out 
thor t netriict . thr _ ; ¢ - mit | } ‘ : 
thorized to construct d ex ret sin ( nited States. In each put to the full capacity of the plants dur 
I term ! OO vears railroad mstanc hipment had been promised is ing the vear During 1Q07, 4 inada pre 
tween the municipalities of Guanajuato required. The machinery not arriving at duced 2,500,000 barrels of  portlan 
nd La Luz This railroad is to begin at the time agreed the house stood to lose cement, and imported 1.000.000 harrel 
Pp ; nf 1 ¢ 
petapa, on the Mexican Central ne $200,000 for non-completion of its cot more, nearly all from the United States 
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eatures of the ‘“‘Ideal’’ Automatic Loom 


Surprising Results Obtained from ‘Textile Machinery Building 
Methods in the Latest Development of The Stafford Company 


EDITORIAL CORRESPONDENCE 





Che person whose attention is tixed made them approach the ideal condition ion methods of machine-tool builders 
ipon machine tools, or small tools, or of being used s received from the et we believe that more and wider reach 
precision work of any kind, is apt to loss foundry, without in any way lessening the ng results for good can be obtained if 
sight of the alue of methods used in effectiveness of the mechanism in whic! the builders rf precision machinery 
building machines which are generally the parts operated should study the nderlying principles 
considered as outside of the precision \n example of machinery not made b which enter into the successful production 


class. The man who has been trained precision methods, and one that will be of machinery which is not made by such, 





m machine parts that are finished al! suggested to the mind of every reader, is called precise methods 

ine with this belief we are pleased 
— = to present me of the interesting and es 
tl feature n the design, operation 
nufacture of the latest develop 
nt tomatic tton-weaving looms 

Ht IDEA \ OMATIC |.OOM 
The latest development 1 utomati 


otton loot been brought recently to 
he Stafford Com 


stat f perfection 
pan f Readville. Mass It is known as 
the leal oom and is a machine that 
give romuise ot Ing vreat future 


\ completed loom carrying a warp and 
me finished cloth is shown by our half 
tone illustration, Fig. 1. We do not pur 


describe the construction or op 


f 


eration of the loom in general, except 


is such description may be necessary 1n 
rder to clearly present the automat 
tio1 
The term “automatic” when appled to 
ol sed to describe that class of 
oms which automatically feed a fresh 
ipply of filling when the current supply 


ex ted plain loom, when th 


re rt 1) t the loom tops [he 
weaver then takes out the spent shuttle, 
puts ne containme bobbin of filling, 
p re d he loon 
gall Col te Vv Ch Irequency 


vith whicl weaver has to perform this 


peration pel y upon the fine 
ness of the vhi ‘ sing. Very 














ver, made to exact dimensions witl per textile 1 | ‘ Sucl <pressions as 10 aos , evianzeat provided th 
laps limits of fraction of thousandth roug oOo! pickl ts’ ind ee oo f nning are th 
ind operated i mnection with adjacent foundry mad re tamiliar to all wh 
varts so that k c \ ) in I pla 
isandths r . WI e quote : r cat nos 
I nel s pt } xp 1 t t W ; ) ‘ t 
licated part g ummatic 1 ehu 1 , t ppreciat +} enorm : xtent of of ling lt] ch ther : eral el 
made almost ntirely in tl toundr the textile 1 hiner huildinge industry. ments which 1 roduc vide vari 
We frequent] | r the = critic that nd must erent that t methods used tion i soning timat +} hasis 
ch ind sucl hi rod ce n ( ] pn ly ( 1 \ \ ‘ 
se; undoubt 1 2 n th 
umerous examples where intelligent 1 tendency in. sor 1 to make tex ] ‘ per i the 
lesign elimi ted finish on machine marts, tile machinery better that 1s ilopt on f Ll vycle the \ est nedlitior 
implified then reduced theit - wat vithiy 








that can be attended by one 


ing number 


weaver. To crowd looms on a weaver 1n 
excess of his capabilities means a loss of 
certain dé 


the 


production per loom, and a 


goods 


the 


terioration in the quality of 
While eight looms 


number, there 


have been set as 


limiting are comparatively 


few plain loom weavers running that nun 
ber; six or seven more usual, and « 


ertain fancy goo 
with one or tw 
iF mechanical terms, automati i 
! ith | r saving Botl 
the rms app vith ¢ 
' r [dk } 4 
] It this er 
producti ed ¢ lit 
ot ( ) é 
CHE A taTic FY 
tomat ture 1 ! 1d 
tl Is work he ( tic f 
\ reserve supp t ammunition 1s <¢ 
ried in the magazine of tl utomati 
rifle; a reserve pply of filling carried 
in the magazine of the “Ideal itomati 
loom \ magazine is fastened to the 
breast beam of the loom in which is car 
ried a reserve supply of shuttles, in nt 
ber from 6 to 12 as conditions requit 
If a coarse yarn is running, a larger sup 
ply of shuttles is needed than if the yar 
is very fine, for with the coarse varn th 
shuttles change more frequently. Whet 


filling becomes exhausted 


is indicated by the filling fork in the usua 


way and the loom stops. This operati 
paralleis tl tion of a plain loom 

the me conditions. But in addition t 
this action the filling fork brings int » pl 
the shuttle-changing mechanism Che 


ejt cted 


is placed in the box and the om ri 

starts The empty shuttle, when « ted 
, : . 

falls into a box provided to receive 

: ; 

‘rom time to time the we er tal 
Seam t1 Dimes ie f cata 1 
Ill S x I Iresn (¢ D I ) 

bin, and replaces it in the ma 
huttles ¢ Ilv of the hand ] 
, 
type nd re hreaded before thev en 
7 
t magazine \ short length of I 
lrawn off 1 wound around the filli: 
vinder lig. 2 show 1 magazine filled 
\ | Ss 1 d the box ] t receives t} 
es wl p 1 from tl 
I} 2 vs the ine m 
‘ ‘ 
, 
+1 
; ; 
W 
A t 
, 
‘ \1 t ’ 
~ Ty ? 
; , 1 
yvorn t 
f 
. 
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The 


motion 


thread or yarn running k 


1 


cloth 


beam called the 


‘his yarn 


“W 


overthe whip roll it 


warp is, of 


irp be am,” 
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course, 


is wound on a 


is drawn through 


the 
ngthwise of the 
large 
and passing 


th 
Lil 


harnesses and reed and thence over th 
rreast beam after weaving in the form of 
ished clotl This cloth is drawn for 
ward by the take-up roll and is wound 
the cloth 1 is fast as it 1S woven 

e numbe f end r threads 1 \ 

rp iri 1 the widt! r 1 gO vs 
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must be constantly alert to detect broken 
ends as they occur; otherwise they will 
the goods as defects and a de- 
in the value of the product 


If a plain loom weaver has 


show in 


terioration 


will result 


16,000 ends under his charge, an auto- 


matic weaver, operating 30 machines un- 
r the same conditions, will have 60,000 


look This 


very much beyond his capabilities 


de¢ 


after task would be 


ends to 


Therefore, a mechanical device known 
introduced 


the warp stop motion 1s 
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TLE MAGAZINI 


ly \1 MECHANISM 
- : 
Engravi 0 . 8. tog 
{ { + igs. 2 nd 4 ex 
tic n 1 and shoul 
! g its descrij 
ipal motions of 
the let-off. (b) the harnes 
( c) the picking motion, (: e 
ting-up motion and | he take-up 
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will 


words 


[These motions not be described 


detail, but a few are necessary 


order to show the relation of each one 
the 
lead 
automatic mechanism 

The let-off is the for < 


the arranged to let off 


other, and to the whole, in order to 


understanding the 


to a clear ol 


up 


means ntrolling 


warp and is posi 


tively a certain amount at each pick or to 


regulate the strains the warp during 


th« 


upon 
process of weaving. 
(he harness 
threads of the 


and 


warp and so forms the 


motion raises lowers 
the 
the s} ut 


shed or opening through which 


tle is picked or passed. It is this interlac 
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supported by swords fulcrumed on rocker 


shafts at the bottom and toward the front 
of the 


tion fri 


loom, and receives a swinging mo 


shaft 


pitmans 


to which it 1s 


The 


shaft to 


ym the crank 


connected by wooden driv 


ing pulley is located on the crank 
the wottom 


This bottom shaft carries the 


gether with eear that drives 


shaft 


cams 


controlling the harness and picking mo 


tions, and is driven at one-half the speed 
of th cr 1 haft Phe crank-shaft 
rotates under from front to back of the 
loom and st s to pick the shuttle across 


\t 


cams 


he top cente! 


cycle the harness 

















FIG. 3. THE MECHANISM O} 


ing of the yarn or filling left by the shut 
tle after it passes through the warp of the 


shed that f cloth In 


rms the making 


plain goods two harnesses are used; on 
fancy goods as many as 25 may be ri 
juired. It is the harness motion that dé 
termines the pattern of the goods, or, in 


ther words, the order 


filling 


in which the warp 


ends and interweave 


: 
Che picking motion is the mechanism 
that drives the shuttle across the lay and 


is one of the most import 
the loom. 
means by 


cloth. 


travels, is 


The beating-up is the 


which the filling yarn is laid into the 


[The lay, on which the shuttk 


THE 


MAGAZINE END OF HE LOOM 


have operated to separate the warp t 


the passage of the shuttle This 
forms what is technically called the “shed. 


\s the 


opened to its greatest extent and remains 


permit 


shuttle enters the shed yarn 1s 


so for a f sp f time for the pas 
sage of tl Che |] carries t 

reed wl compared to a larg 
omb wit I wire I sult 

ul « I l ry ( es \ 
varp Is to 1 ch eacl 

: Bet tt s been boxed 
n the su t l toward which it 
has been picked the lay has commenced its 


\s it 1 


engages 


the 


the 


forward movement eaches 


front center tl reed with 
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forces this 


The lay 


and 
( loth 


left 
filling inte 


filling 


he fell of the 


now commences the return movement 
[he cycle of operations is repeated with 
the exception t th huttle is now 
picked f1 the opposite end of the loon 
The take-up governs the number ot 
pl ver inch that enters the eg ods, in 
winds the clot na roll provided for that 
purpose, as fast as it 1s woven 
Ches ( ymns are found on every 
loom, although the details, of course, ma 
vary In addition to them there ar« 
tain yn secondary motions sucl 


hipper motion and filling 
th 
th 


functions that each on 


motion. Of these secondary motions 


first two no explanation as 


perfor The filling motion is the on 
hat stops the loom when the filling yarn 
is exhausted or becomes broken It will 
be referred to again 1n this articl 


[The two motions found on the “Ideal 


and not found on a plai 


loom are the shuttle-changing motion and 


the warp-stop motion It will be noted 
that tl re both secondary motions 
[hey ha I connection with the ordi 


ry weaving function of the loom 
In fact, in the case of the former 
iS yniv called into action when 
he loom itself is stopped At the mo 


the aut 
remains idle until the fill 


of 


ment it Starts, matic motion is 


thrown off 
weit 


ing fork indicates the absence 


then it is brought into action to replac 
the spent shuttle with a shuttle provided 
with filling 

In the line engraving, Fig. 6, A indicates 


tl lling fork [he shuttle travels back- 
leaving 


The lay 


forward across the lay 


thread of filling 


eats up and the reed forces the filling 
nto the fell of the cloth \s it feeds up 
the fork normally prevented from pass 
ng throug rid or rack on the lay by 
the filling t extends from the selvagi 

f the cloth to the shuttk This gives 
ing motion to the fork and prevents it 

f engaging wit! he goose-neck { 
Hloweve vher lling runs out or 
eaks f passes through the grid 
a 1 nad engages with ne 
oose-neck s t e filling fork and its 
Ide . wl I d b slide re 
pushed forw king off the shipper 
ndl ll ng the pawl B to fall 

» 1 f the lever [his trips 
shuttle-replenishing mechan 

! stant ws on the 

] ] , 

thie y) Vines | os » al d 7 
dicat« tion friction pulley 

n vel ¢ tes shaft having 
ty ) e ¢ l iw T 
eT | sf engages 

\ gea nd t vor with the 
WO! wheel G It follows that as the 
pulle . has ntinuous motion. thr 
VOT! wl ee] (y mu st ilso have a continu 
us motion, but at a comparatively slow 








S AMERICAN MACHINIST September 24, 1908 




































speed [his worm wheel is loose on th 
shaft J. and carries no load until brought 


into use by means of the filling replenish 


ing motion already referred to his 
tripping is omplished through the cor 
nections C and E and the clutch lever / 


which is mounted on a hub keyed to t 
cross-shaft [his lever F is caused to en 
gage with the disk cast integral with tl 
worm wheel with the result that the cross 


shaft is set in motion from the worm geal 





{1} uel t} motion tt cams nN the Dp 
posite end of e shaft (see Fig. 8), th 
changing of the shuttles is accomplis! 


The cams referred to are three in num 
ber: two of them are cast together 
single casting and the third is locked t 
the other two in such a way that it 1s im 
possible for them to get out of 1 
I. 


Turning to Fig. 8, S indicates the cor 
vever-lever cam and lV the starting-leve 


cam which is cast integrai with the front 


board cam The front-board cam 1s the 
edge cam shown in contact with the roll 
on the iever NV. ‘The operations controlled 
by these cams iT as follow As th 


cross-shaft revolves, the cam F starts the 

conveyer lever forward to receive a fresh 

shuttle from the magazine 7 The cam 

IV through the lever N and connector U 

now raises the front board M to permit 

the spent shuttle to be ejected by the cor 
- 


tinued action of this same lever whicl 


brings into operation the ejector Q an 
thus throws out the shuttle, to be guided 
by the leather apron P”’ into the receivin 
box The conveyer lever now starts 
back carrying a fresh shuttle The front 
board is kept raised to permit of placi 


this shuttle in the box After this is 














done, the front board 1s closed by means 


of the spring P and the conveyer leve 


FIG. 4. THE MECHANISM OF THE DRIVING END OF THE LOOM 
Starts toward its normal position ry 


i 
U 


starting-lever cam |] 


to the lever X his motion continues the conveyer lever has returned to its of operations 1s completed. The cross 
through the shipper rod Y and the give normal position and the clutch lever F, shaft and all the parts and connections 
away lever Z throws in the shipper Figs. 6 and 7, coming in contact with the are now idle and remain so until it ts 


handle and starts the loom. By this time cam lever £, is thrown outand the cyele necessary to replenish the filling again 
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lo retrace our steps a little, we notice 
that as the spent shuttle is ejected and 
falls into the receiving box /* its fall is 
that it falls 
the box 


"1 


checked by the plate C’, so 
easily and without shock into 
and thus is prevented from receiving un 
The plate C’, however, has 

In addition to checking 


due wear. 
double function. 
the fall of the ejected shuttle, it prevents 
the possibility of there being two shuttles 
Were it not for this 
develop 
fault 


acts in con 


in the loom at once 


device such a situation might 


through accident, or through some 


of the weaver. The plate ( 
nection with the weighted lever D’ and 
the hook E'. Normally, as the conveyer 
lever goes forward to receive a new shut 
tle, the hook engages with a recess which 
can be seen in the conveyer lever R. This 
when the spent shuttle 


hook is released 
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no new shuttle is placed in the loom and 
the loom will not start 
Another safety mo 


device guards the 


tion that operates the cross-shaft at D, 
Fig. 6. This device renders it impossible 
for the worm wheel to give motion to 
the cross-shaft unless it is thrown into en 
gagement in a normal way through the 
hlling fork 

The warp-stop motion that has been 
referred to is driven by the gear G’, Fig 


this gear drives 


8, on the bottom shaft; 

the gear HH’, on which is a cam that gives 
a reciprocating motion to the lever L*. 
The follower bar M’ is driven by N’, and 


receives motion from the connecting-rod 


O' and a crank and swivel on the driven 


gear-shatt As the follower bar travels 
backward 


J’, by means of a 


ind forward it causes the hook 


wire connector, to clear 

















FIG. 5. THI 


falls on the plate on its way into the re 
the 
ever so that it can perform the rest of its 


eiver box and thus frees conveyer 


ormal function; but if no shuttle is 
jected the hook remains engaged wit! 
he conveyer lever, so that the lever is 


eld away from its cam. The cam thus 
ympletes its rotation without giving the 


ormal motion to the conveyer lever, thus 


W ARP-STOP 


MECHANISM 


collar F' on the rod Y. If 
of the follower bar 


the give-away 
however, the motion 


is arrested by a fallen drop wire K’, of 


which there is one for each warp end, the 


hook is not lifted, but engages with the 


give-away collar /’ on its next movement 


ird it carries the rod 


Then as it goes forwat 
Y with it. This rod knocks off the ship- 
per handle and stops the loom 
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Tue Morions AND PARTS OF THE 
MECHANISM 
We have described at some length the 


mechanism and operation tlfat control the 


replenishing of the filling. These opera- 


tions consist in stopping the loom if the 


— 


FIG. & Atl 


TOMATIC MECHANISM 


END 


MAGA 
ZINE 


filling is exhausted or broken, removing 
the spent shuttle, inserting a fresh shuttle, 
and starting the loom, togetber with sev- 
that 


ceeding operation from being carried out 


eral safety devices prevent any suc- 


until the preceding operation has been 


successfully completed. The operation of 
all of this a 


ent upon 


utomatic mechanism is depend- 
a fine thread or yarn that may 
measure Only 0.002 or 0.003 inch in diam- 
eter and have almost no tensile strength. 
If this small, fine, weak thread of filling 
a certain point at a certain 


crosses 


mo- 
ment of the cycle of operations of the 
loom, the loom continues to weave with- 
out change in its operation. If, however, 
this small, fine, weak thread of filling is 
not at a particular point at this particular 
moment of the operation of weaving, the 


entire series of automatic motions are 
brought into play, and after having been 
successfully completed the loom is again 


did the 


of the absence of the thread 


weaving as it before mechanism 
took 
of filling 
That this 
means slow in its operation can be realized 
the 


of goods the 


notice 


mechanism is not by any 


from statement that on some classes 


narrower looms run at a 
speed of 200 picks per minute. 

It is interesting to note the character of 
enter this 
As they do not 


differ from loom parts in general we can 


the individual parts that into 


automatic mechanism 


breaden our statement to cover the entire 
loom. There is not one finished cam in 
the entire loom. There is not a single cut 
gear. Every ratchet has cast teeth and 


some are as fine as 160 teeth on a circum- 


ference 9'4 inches in diameter. All of the 
worm wheels are cast; there is only one 
cut worm. There are only two machined 


shafts; one is the crank-shaft that is ma- 





450 


chined on the wrist pins and ends, the 
other is a plain shaft that is machined 
only on the ends. There is very littl 
turning, aside from a few rolls, hubs and 
the like In with 
W hould point out that all holes which 


connection drilling 


are to finish % inch in diameter or larger 


are cored 


Fig. g shows a representative lot of 


parts from the automatic mechanism 


This lot covers a wide range. There are 
cams, spur gears, bevel gears, worm gears, 


pulleys, brackets, levers, and the like 


MACHINIST 
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A consideration of these results and the 
methods of manufacture of the parts en- 
tering into the justify our 


statement, that the makers of certain lines 


mechanism 


of so-called precision machinery can do 
well to study the underlying principles en 
tering into the manufacture of textile ma- 
chines 


WorkK 


FOUNDRY 


As would be expected from the state 


ments in the foregoing section, the foun- 
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dry work on the parts entering into this 
best. 
used 


automatic mechanism is of the 


Molding 
and the gating of small patterns is com- 


machines are extensively 
mon 

Fig. 10 shows a lot of representative 
small patterns in gates of from 2 to 12. 
As a great deal of the mechanism on the 
ends of a loom is the same with the ex- 
ception of a difference in hand, many 
parts have to be made both right- and left- 
handed. In the upper central part of Fig 


10 four sets of patterns may be seen; 

















FIG. Q 4 REPRESENTATIVE GROUP OF PARTS FROM THE 
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- 


AUTOMATIC MECHANISM 











Ws 
Lee 











\ REPRESENTATIVE GROUP OF GATED PATTERNS 

















A REPRESENTATIVE GROUP OF MOLDING 








MACHINE 





PATTERN 
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FIG I2 ANOTHER GRO 


each set consists of a right-hand and a Some Jics 


left-hand pattern gated together. Whet 


ss 
f 
> 
f 


ever possible, holes are made to core 


themselves. For illustration, see the mid 

Ik eate at the extreme right of Fig 10 1! the utomat 

In case the hole is too small to core itself, ne in the upper « 

r too small to be cored by a baked core, 'O™ is f ; 
spotting is resorted to in order to afford perate the starting 

n easy means of starting the drill in the lever [he methods 

ichining operation The third § gat to a stop and of 
fromthe left-hand end in the lower row Shown. The jig im 

f Fig. 10 illustrates this point. No claim cerner has an int 
is made that these peints in connection locking the casting 
with gating patterns are restricted to th lower part of the half-tone 
textile-machinery business, but they are tongs jigs that are 
pointed out to show the trend of the d lation. The small jigs directly 
tailed thought and care that enter into the the large cam jig art 


pattern-making and molding methods 
Figs. 11 and 12 show a series of pattern Fig. 14 shows a 
plates for molding machines. No special tures. There arg 


‘comment 1s needed other than to call nection with them 


ittention to the excellence of the work. of notice. The long fixture 
By such mears castings are produced, right-hand corner is 


rst, accurately, and second, cheaply right- and left-hand 





very rapid in manipu 


Is spotted f Tr drilling trom 


arranged to mill both 


111} I 
left ke 
lik 

4 Ww 
secon 


+] settin 
Lit . 

excellet 

(a ANGING 
lig. 15 


I; TR¢ hor 
nixtures 
; 


CTOOVES 


milled 


Uticrs, I 


o hold 





ese pieces are ganged in the fix 
show! he next fixture to the 
i. long gang of pieces that ars 


ext two fixtures to the left 


11 nd 1 ght hand piece il 

sett | se three principles 
nging of pieces in a fixture 
ganging of right- and lett 

in the same fixture, and third, 

Y ght nd left-hand piec 
Xt t the Same tink re 

oT extent and with 


OPpeERATIONS ON MACHINE loo! 


shows a turther continuation 


nging idea, as carried out on a 


izontal milling machine Two 


are provided; each has two 


he castings that are to be 


The arbor carries eight slotting 


two cutters for each one of the 


xture grooves 
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PATTERN PLATES 














Figs. 16, 17 and 18 show machines used 
for making loom crank-shafts 

Fig. 16 shows a large, power-driven, 
bending press used for forging the cranks 
of the crank-shafts The shafts are 
forged from round bars The bar is 
gripped in jaws that are mechanically 
forced toward each other during the sam« 


interval that plunger is forming the 
bend 

Figs. 17 and 18 show a special crank 
pin turning machine The cutting tools 


are in the form of sectional hollow mills 
carried in suitable holders, that are driven 
by an eccentric of the same throw as the 
eccentricity of the crank The machine 
has three of these holders and is thus 
capable of turning at one time the pins of 
a crank-shaft having three cranks 

The development of special machines fo1 
special operations, as illustrated by thes 
two machines for making crank-shafts, is 
another noteworthy feature of textile-ma 
chinery building This is one of the 
features that contributes to the well 
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SHAFT FORGING PRESS 


merited success that American texule 
builders have achieved. 

Behind all of this mechanism and these 
manufacturing operations stands the d: 
signer. Designing such machine part: 
calls for a different application of mechan 
ical knowledge and skill than is exercise: 
in the design of the average precision mi 
chine. Finish is eliminated. The designe: 
cannot call for finish at a particular place 
and leave to the patternmaker the precis« 
amount of finish that shall be added, wit) 
the knowledge that if it 1s too much thx 
machinist can easily remove it in the ma 
chining operation (he general dimen 
sions of parts must be established by the 
designer, instead of being treated as pat 
ternmakers’ dimensions to be finally 
worked out in the pattern shop Che 
clearances must be established betwee: 
various members, so that they will proj 


erly exist between parts that are used a 
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| Grinding in Gas-engine Pistons 



























Lhe Acm«¢ Motor al LCompany Oo! 


Pent 





Reading 


device for grinding ! piston ring 
[he piston is mounted on connecting 
rod and a_ée singk I rank-shatt 
driven by belt, gives a reciprocating 
motion to the piston Phe cylinder is pet 


fectly free on the piston and is turned by 


the operator at th ime time the piston 




















FIG \7 Ck \AK-SHA rURNIN¢ ACHINE SHOWING THE HOLLOW MILLS | 
| 
they are received from the foundry. Pat will occur, and to properly time the vari 








erns must be so made that the effect of ous parts of the mechanism. In connec 
xcessive shrinkage or rapping will have tion with all of these elements runs the GRINDING IN PISTON RINGS 


s little effect as possible at the working all-important fact that the parts must be 





ir vital points of the Castings Jigs and mace cheaply, for looms and te xtile ma is moved back and forth im the cylindet 
xtures must be so designed that the stop chines, in general, are sold at a compara This is done with every cylinder. and the 
vill beat against pomt o1 the “asting tively low price per p und parti ular pistor fitted wit] if rm re 
vhich 1s either vital as regards th per: It is a pleasurs to acknowledge the uni mains with that lindet lhis @1y an 
110n of the parts, or else is subject to very form courtesy and assistance of The Staf excellent surta the lindet d 
little variations between different individ ferd Company in providing the photo rings and tl makers clai that it 
ial castings \djustments must be pré graphs, drawings and data that | en perfect runni linder fre the time 
vided to car for rtai iriations that te? mto this artick it is assembled 
t a . 
re , ; 
io - ‘ 
* " : 
end > . 
i 
ral 
a 
> 
Sh : 
‘ 
a > 
> a “ 
a § 
$ 

















CRANK-SHAFT TURNING 





MACHINE 





IN 


a 
+ 


AMERICAN MACHINIST September 24, 1908 


Notes on the Behavior of Beams 


Often Results of Tests Do Not Apparently Agree with Theory— 
Increase in the Stresses Carried by Intermediate Fibers an Explanation 


B Y -* HH. FF it 38 & 





Whenever on wreaks a piece crosswise, idl Ww/ Wi J '™ which act on the right hand side of th 
} n where IS (ile Oat l ‘ : 
as a beam in a testing machine, and then ae 4’ : section to hold it in place. It will be noted 
ittempts to make the results of his test pounds and / the length in inches. For a that if there are no outside forces acting 
ind the beam theory agree, he is apt to ro = ‘ on the beam except vertical forces, the 
square section iS . where /t is. the , s : 
receive a jolt that makes him wonder é 6 sum of all these internal forces acting 
why his ts more pronounced in the cass side of the square toward the right must be equal to the sum 
] e . ~ aT 
f cast iron, mainly because of the ease [hen if all those acting toward the left Che 
with which cast iron mav be broken. As Wl _" / second assumption in the beam theory 1s 
for soft stecl, it is impossible to break it 4 é 
In any ordinary testing machine; the bed  bccomes si 
of the ma ‘hing stops the downward ce WwW 12 , 7 i 
flection of the specimen long before it has 4 21,000 \ 
eas Y 
reached the breaking point With cast - - D si 
. ana | riOoO pounds NT me 
iron, on the other hand, a very slight, al , me iii me \ 
In t unnoticeabk detlection Is accom ihis Is only about ON half or what It ° T 
— , ‘ , , Racal ; for pb , 
pamied by fracture Curiously, the pres cally eld it we use 1 P 120,00 / 
: ; : ons as +] ] y . st] , / 
ure necessary to produce fracture is often P unds, the lowest breaking strength of / 
double, sometimes more than double, that e material tn compression, then we get / 
which would be expected from the use of for Il’ 6666 pounds, or more than double 
he ordinary beam theor nd the nsik t ctual strenegtl / 
tren of the cast iron / 
DERIVATION OF THE FORMULA 
| \< 1] wna SOM experiments nN \ 
inch square bars of cast iron, supported Now let us see how the beam tormula - 
. mo 1 -- ! ra . o r 
12 inches apart and loaded at the middle, s derived. First we let Fig. 1 represent 
when a load of something — like oo log of any cross-section resting on supports G. 3. DIAGRAM TO ILLUSTRATE THEOR 
pound verage, was required to break 4! Its ¢1 ls and carrying a load anywhet BEAM FLEXURI 
thes his same cast iron tested in ten Ler a represent an imaginary” section 
ion carried on 21,000 pounds, and in Sduare across the log at any point in tts that the modulus of elasticity is the sai 
compressio trom 120,000 to 140,000 lengtl [here will of necessity be som in tension as in compression his mean 
pounds p square incl horizontal plane through the log where that if the pressure on the top fiber is f 
The beam formula famili ‘ 1] the fibers will be neither stretched nor com as marked in Fig. 2, the tension in tl 
! Mal ! Titidetl ‘) lil 7 ( 
is pressed, since our common sense tells us lower fiber will be p also, provided th 
t th p fibers are compressed and neutral axis is in the middle of the dept! 
I ‘ +] 
pb] the bottom ones stretched. Let this plan If it is not, then the tension on that lowe 
/ — ; , ] 9 e + ; he , | ] ll + +1 4 , - . ' 
e pe Tepresented Os aq and Cant e neu fiber or on any other fiber is proportiona 


to its distance from the neutral axis. This 


gives us a basis for finding the position 


t 
. the neutral axis 
eo] a F . 5s : 
Y Referring to Fig. 3. which is an et 
. = larged view of part of Fig.1, let the stry 
cC k: 2\p 1 of surface of the section marked s b 
= i ” ‘ y inches wide and dz inches high. (Fo 
= J = —_— t] 
= / the benefit of those not familiar wi 
N 7 , , , + 
F calculus, I will say that dz, or differenti 
. J >, is simply a small part of s, having 
rits, ft M ° 
same functions; just as a few drillings 
. if one pig of a carload give the che 
aa , ance SLE XUR in analysis for the whole carload.) | 
this strip be taken at a hight s f 
, ; = , the neutral axis, the position of whicl 
; ae arigie : is vet unknowt1 lhen the pressure 
OUI the tension or compression on tion a { be called the neutral ‘ 
st sti ed fib the moment ot XIs st n square inch on this strip s is —— < f 
, . , é 
inertia of the cross-section. and e the dis Phe tirst assumption in the beam theory , , 
| ' ; where fp is the pressure on the top ! 
tance trom the center of gravity of the is tha Il tensions and all compressions of ’ ‘ 
' ; and e is the, as yet, unknown distat 
cross-section ** the most strained tibet: bers below and above the neutral axis : , ; . : 
: from the neutral axis to the top of the 
/ ire proportional to their distance trom . 
This last expression p , is sometimes : lhe pressure over the whole area of t 
e that neutral axis and are zero on that =p 
called he “internal bending moment,” aNIS Lhis is more clearly shown 1n Fig strip s§ Is then, (yas) ( > -). Tl 
) , 4 ) | re) i ! Wi | ’ _ ~ q >) Like { " " " - 
ough it would be bettes call 1 Ie 62, Wht epresents a view Of log pressure over the whole area from top 
‘internal straightening moment, lL he near the joint where the section ah is . pb 
momer lf for a beam loaded at the taken I irrows represent the forces hottom 1s, | yzd:z (whi 


- é 
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Sil anotl wav of saying that w , ’ meal I is we | 
imply anothe1 iy of 1 : ie ee —_s on? 
must a up all tl yressures on all t ; 
ust add up a oll ax ' called the moment tia of the sec 
zontal strips corresponding to s) 
ys aia, The symbol J is almos iversally j . 
, ' ’ : 
We have already decided that il] 1 1 for. thi ‘a . +] / Oo! v= 
| al 
ompressions above and all the tens1 oe oe 
‘ I ; ; of all tl ! 
ow the neutt axis must balance « 
pe a ee ae ' 
‘ Lea C1 1igevorals uit Wi el M 2p /) { j j 2f b ha t Aj 
> » F a. ck = |= A 6 
gual zere lf | yzdz2z=o then, 34 12 4 
e é 
P : ——_ 
ce is stai | ’ a@dz=0., — _ ————— 7 
I> t t conditi 1s dOSSITDI only whet | / 
neut! iX1IS passes tl ) h the cent i . 
i jt 
ray of th ss-section ‘ | 
a non nt t the strip s§ | 
y other similar strip out the 1 : 
Is It the noments f all these s | ‘ < 
q ial t ero en thie m | 
t have been taken bout an a 
rough the cent f gravity 
ections Remet ) that this ls i - 
nly when the modulus otf elasti we! a ae . 
the material is constant Vow : =| 
; GA 
find the tendency of these pressure 
. ° Lu 
ill these infinitesimal strips to resis ‘ 
D/ 
xternal bending ioment, that 1s / Ly 
/ 
find the internal nding non / | 
pressure on individu strip : / 
p / 
ydz ts momen round t i / 
- e } / } 
| | 
p | | | 
tral axis 1 yd: , or the / 
. 
1eutral axis iw n » all t ee Be es See = pene ae = ao Se Hees Re 
p . 
ad reunite Ve ( - | (4 ad oh I ON 
Lop of Be Y on A wane 
- _ — T Z mi 1) a | StS 
from 1 t p and ttom 
| “ ‘ , te ' listance 
{ the 
| v ( \ } \ IX | \ 
B ) 
—_ | : | Hk 
- | 
| + os 
° } Tt , re p ‘ cale 
| , ct f experiments in ten 
| Z | und ¢ ) ol pie tT rue 
| lo 7 I tt ita distances trom ¢{ 
- —— ————_ ea = —— Yo x epres¢ t t th el il d om 
] 
( ] I 1! 1 nd pel 
-, | re 1 ( lown repre 
A 
J 4 ( t tret« } nore } 7) O17 he 
J , 
Now it w that whet ‘ 
j ] +} t iY 
| / ,7 . 1.000 D pre \ 
\/ . ‘ d tretcl \bov hat 
j 
7 | Dp t 1 | 1 considerable ly 
a | rder t l bean or to give t 
‘ A 
| y ( ( lerabh hens it 1 necessary t 
4 : ' ' 13 
7 | .08 give it col lerably more load than woul 
Lx" ‘ | Bottom of bes S( fiber tt Ot 30,000 pounds ly 
sting we mig easl give it pressur 
FI 4. STRESS-STRAIN DIAGRAM OF A STRUCTI . which would produce a fiber stress of 
1¢.000 Pp winds, tor ~) wu ur formula, bi 
p or a rectangular un of hight A and if we apply the formula as written w 
which is constant : : 
e rreadth this becomes only get fora result a load which would hx 
‘. e ort “t 17 the pressure on the fibers of th« 
Lhe expression fy dz is the are I Man p b22d: : - ; 
- ‘ = | e ov @4 material varied according to the direct 
surface and z is the distance of eac proportion mentioned above and repre 
rm 1 ral =axis 10 1, 2 , , ; 
p from the neutral ax Now between — the rt below the sented by the straight line 4 O 





( ydzz%or (dF = 





neutral 


axXlIs 


above 


Integrating 


It will be seen readily that if the outer 
] up to f 


fiber of our beam 1s stressed 





half way to the 
t neutral axis, will bi 


ut to 45,000 pounds as indicated at B D 


fiber center, O01 


stressed, not to %p 


ay be nearly or quite up to Pp, ac 


the shape of the stress-strain 


particular steel. From 
that the 


from the top and bottom 


gram tor any 


seen fibers some 


tle distance ill 





A 
=~ 
iF | 
Serene Efe=-Lb 
nl od ' 
A 
— i 
FIG. O. GRAPHIC REPRESENTATION OF THI 


DISTRIBUTION OF OVER 


A T-BAR 


PRESSURE 


of the beam may be doing duty nearly up 
to the fiber stress 
quently the beam in a way may be said to 
be more efficient, in that it is carrying a 
load which the ordinary formula tells us 
ought to break it. Suppose that we apply 
this curve to our beam, or rather apply 

that 


It is only necessary to draw 


Maximum Pp; conse 


beam to this curve, since is more 


isily done 
line through A and one as much below 
© as A is above it for the top and bottom 


lines of the beam. If we compare the Hf 


for this beam with the A of Tig. 2 we 
have the scale of Fig. 4 as applied to a 
beam. As _ before, pressures tothe right, 
compressions, must be equaled by pres 


sures to the left, tensions 
a horizontal line 
the total 


measurements in 
OT 
pressure to the right is proportional to 
the area YADO the 
of the 


Since 
Irom represent pressures, 
same is true 
below O If 


cross secti TI 


and 
corresponding area 


the beam is rectangular in 


and if, as in this case, the two areas are 


practically equal, then the neutral axis 


through O or the center of gravity 


passe 
of the section. If, as in a case which we 
will look at later, these two areas are not 
he same, then we would have to shift 
he bottom of the beam until the tw 
s were equal. In this case then we 
will have for the moment of the internal 
force not the sum of the moments of 
forces varying from O to A according to 
straight line, but according to the 
ed line ODA. To find the sum of 
ill the moments we simply have to take 
rea Y ADO and multiply it by the 
listance to its center of gravity or, what 
sier in this case, take the area of 


ry strip between the heavy cross-sec 
tion lines and multiply it by the distance 
OX 


for the 
In this particular 


f its center from the line 
Then add as much more 
of the 


the sum of all thess 


moment 
tension forces. 


case 


moments is. 1 43 
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times as great as would be given DV The 
irdinary formula, which agrees passably 
well with experiment 
) i M FOR ( s RON SPECIMEN 
ig. 5 represents a diagram similar to 


j, but for a specimen of cast iron in 


hig 


stead of steel [n this case we have taken 
Y 4 at the breaking tension of the cast 
iron and left O in its original position, 


and placed the top of the beam enough 


above O so that the area Y’ BC O is equal 
t OYAD 


to the area } 
O } gives the relative position of the neu 


The ratio O 


ixis from the top of any rectangula 
the 


tral 


beam only. It will be seen that 


ap 
parent strength of the beam has been in 
creased over that given by the usual form- 
ula and based on the fiber stresses indi- 
cated by A O by the curving of the line 
D, by the raising of point O and by in 
the 


without 


creasing Y’ B, greatest compressive 


and nearly reaching the 


Stre SS, 
breaking strength of the compression side 
it the bean 


[It will be noticed that in this beam the 
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Lhe 


be 164 10 tor the straight line 


ncrease is more marked with irons whicl 


show a lower tensile strength 
[he specimen from which the curve of 
Fig. 5 is plotted was a piece of gun iron 


tested at Watertown, and is exceptionally 
breaking only ur 'er a 
Che 
chinery iron may be expected to go only a 
Witl 


such iron, having a curve on the compres 


tough, tension of 


35,000 pounds ordinary run of ma 


little, if any, above 20,000 pounds. 


sion side about the same as the one shown, 


a difference of 200 or 240 to 100 is not 
uncommon 

[In this connection a rather curious thing 
is to be noted. On the basis of this iron 
carrying 1.64 times the load to be expected 
this 


beam should carry 3200 pounds if I inch 


from its ultimate tensile strength, 


and 12 inches between 


use a factor of safety of 7, which 


square supports 


[f we 


seems liberal at first sight, we get a “safe’’ 


load of 457 pounds. But a load of 457 


pounds figuring by the straight-line form 
ula means a fiber stress of 8200 pounds 
the 


Looking at curves of Fig. 5 we see 























neutral axis through O has not been’ that at 8200 pounds the two curves, ten 
shifted through a great distance, but the sion and compression, lie in a_ nearly 
movement of the internal stresses about O straight line through O. That is, within 
| | 
| 
ni 
| MWe 
3 
.009 @ 
Loos & 
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00. 
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FIG 7 RESS-STRAID AGH Vl I 
very evidently greater than it would reasonable limit of error up and bs 
lave been about G (the center of depth yond Sooo pounds per square inch cast 
center of gravity of the cross-section), iron behaves very much according to tl 
it the same maximum fiber stress 4 Y © straight-line law. Therefore, with a factor 
had been reached, but the material had of safety of 7, our beam would be stressed 
been of such a nature that the fiber 8000 ' 
r } . . up to ) its u str o 
stresses had followed the straight line 35,000 of its full strength 
as indicated by the dotted line AG B With such iron it would seldom be 


Careful scaling and figuring show the in- 
reased movement of these internal forces 





policy to design so that over 5000 pounds 
per square itich (1/7 by the breaking tensil 
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would be br 


rene ) ux > 
side. This would allow us ad ot 277 
vounds, « only betw and 7 


he full breaking load [his is 


ther way of saying that designing 
ife working loads is to be pret 
lesigning to t re fF « + 
UIAGRAM OI L-SHAPI DEAN 
So far we have considered only rectang 


ilar sections Fig, 6 


the 


cross 


graphically distribution t 


ver the cross-section of a 1 
eutral axis is so placed that the volume: 
{1BCDEF is 
FGHI1 l 
ill that 
will 


liagrams 


equa t tne VOLMMLE 


do this readily, 


we desire is relative values, 


stress 


by drawing the 


Fig 


begin 


ol exactly as ln bio 5, 


‘ - 
xcept that we need more of the cury n 
he compression sid For conveniencs 


ve will say that the maximum tension on 


he lower side is to be 34,600 pounds and 
the bottom of the 


‘| hen 


hickness shown and finally make the up 


as shown at 


of the 


place be ani 


hat point make the flange 


ver edge of the beam high 


nake the 
eutral axis, 


cnougn 

pressures aly nd below 

balance 
Each section below 
figured by taking the aver: 

ength for the 

nto the hight of the 


horizontal 
pressure and multiplying it 
section multiplied by 
he breadth of the tlang: In this case | 


taken the breadth of the web as | 


ave 
nch and the breadth of e flange as 4 
nches. ‘The pressures on each section 


ibove the flange are found in the same 


[he 


3 sections 


vay pressures in this ¢ balance 


Ad 


above the neutral axis which 


akes the total depth of the beam 21 se 


ns and dept f flange 4. The center 
gravity of l-section ot these pro 
rtions is 7.4 sections above the bottom 
s marked on the diagram, Fig. 7 
Drawing our straight-line diagra 
through the center of gravitv and 
iting the moments represent hi 
ne and the curves we nd that the « 
present a strength 1.75 times as ere S 
straight In As before, if tl 1 
vere of the ordinary foundry variety witl 
limit of about 20,000 pounds f its ter 
le strength, t ff ew 
en nece ssarily ‘ ked, 
mmercial irons | npressi ( 
ms very like the one shown 11 gs 
d 7, even when their tensi ti 
, h lowe As b f 
be loaded | f 
( th f the 1 t 5000 poU 
squ re ine I tw S nn 
hciently G lines ) 
t limit, to allow ot dinary 
being used. A larg nough tact 
Tety applied to nv cast-1rol ean 
ike it secure will bring it withu 
w, but it will have ipparent effec 


introducing a larger factor of 


1< sual T the t ss re 
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the anneal 


practically no difference 


seem to furtl 


sions 


A 


I would 
effort | 
trouble } 


like 
recent 
tung 
drift-key 
were 
lirst, i dri 
in any stand 
shank drills 
Second, 


without a tang 


ad \ 
ed 
, 
} wrt] ; 
} 
pina 
( 
f 
‘ 
1 
I ll 
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S K il 
in sql 
i 
na 1 
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f ern 
l l i 1! 
| 1! 

, er 
top and bot 
, e suf 
pancy. In some 


th Worces 


annealed 


ind a marked 
innealing, but 


reas¢ Im Cross 


Suggestion on the Dnill-tang 


B. MANN 

ffer the result of an 
de » solve the drill 

it the same time the 
Phe ybjects desired 
witl without a tang 
drill press with taper 
| devi with or 


{ 
v 
El 
| 4 ‘ 
: 
, 
f 
' 
) 11 
, 
' 
Vii 
' 
~ ( tia 
d effe 
wT TyT 
apply 
1 ke set 


ducing the 


\ ck ) | soft 
Ip | dow the 
‘ | 1] 
pindl or lrill 
| , } 
when ) until i leeve 
trik I und tl 
_ ‘ 
jull \ I i 1s 
‘ é | le d is cut 


« ! with drift 
ey, a ngless sleeves 
i | ed e end so that 
the sleeve spindle when 
disc I Ping | 

Object t is secured by tirst making 
a set ot 1g for those sizes likely to be 
j j 
a 
| | 
a ee yy, 
Le daddastldustssuliddda 

FIM KR DRILLIN RILL TANG 
wanted (see lig. 2) the jig can be made 
with an old drill, and will bring the loca 
t10n t the hol for the kev wire alike so 
that when back-facing tools are wanted 


the 


in all spindles 


location of the upper hole is correct 


By shaping all sleeves and 


spindles in the shop at one time the systen 
is quickly stat and then all bars, cen 
ters and drills are milled at one time 
[his requires only two convex milling 
cutters, 1/i6 inch and 4 inch. When new 
drills come in they are first sent to the 


miller and a slot milled on the taper part 


which can be done in a few minutes. The 


f the dis c ) not wanted, or th 
drill wanted at once, the turning of 
this par : 1 wit] 
| | 
| \ 
| 
} 
i] 
|| 
| 1} 
NDLI 
) lot ; 
led t mut if tl 
t 
, 
f e ky 
nd lon 
ring tl 
l Wi t ind the i 
| | | | 
while lifting up 
" f It se 
te below (ot cour in this tool ther 
Ss Tt t! I | is to be driven 
right and left, there must be two shor 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy | 


WE PAY FOR’ USEFUL IDEAS 


Draw-in Chuck Operated by I ! let ind afterward ground to in drill press this scheme 1s invaluabl 



















A 1 ' Ir running concentric whet one hand has to be tree to hy le 
Taper Key Pe 
- I reado, UW () Loe MIs ( WOTK 
— is the framework, B the thigh bar, | 
1 york block, ) the wire joining B an 
Iding A Breast Drill Holder C and A A are ckets that supp 
eed at a he breast drill 
| » 
©) vatternmak« Ik. R. Serr 
\ | \\ 1¢ I | Was : “ . 
, n ordinary breast dri ed on ; 
f give ’ 1T { " | ind ‘ P So wa ail —_™ 1,7 ] ] 
wood umew OW a block of woos , . . 
ld not compel the operator free to cide on 4 weiner An Engine Shaft Repair 
C4 © Siicie ; 4% sail na istened 
7 1 Vvingineg . 
] ) ] ’ ‘ ‘ + , bd ‘ 
" fulerumed on the framework lhe accompanying sketch will prol 
' " w me what range this devic bly show many readers a quick, new an 
p. Our superintendent suggested that he caught the frame in a vise, put a 4% ibstantial way out of a difficult job. The 
cop ' ' , - : fanu drill in the chu ind rapidly etch is supposed to show a part ot 
: m eaded 1] 11 pl of steel incl engine crank-shaft The shaft had t 
t ala thi kx Ie Voo ly rKInNg hop wit! out lenethened is inch 5 The custome 
a 1 
1 ] 
2 | ly c D A A 
t 1 ‘ 1 be | 1 I a een eae . 
I] ‘ } : os —— 
} ; 
bored eT 1\ I bares == SS L 
1 ll ( whl | 1c1ec 1 ‘ 
—— oN 
t ‘ 1 ew } 4 1) 
, ‘caeetammialidiadll 
\ | v I ( al ft y 
‘ ( D utting 1 t id B/ 
I llet, is milled ] \ { os 
D 
A / LATS 4 / 
A | 
4 
B 
is | 
- — - 
{ } 
E \ BREAST DRILL HOLDER 
—~; | 
| 
{| 
| oni would not have the bearing 1, or the 
L AMAAAAAAAYY AAT ; 
~ | b turned 
“SSS lo weld a piece 18 inches long imto 
” and keep B pe rfectly straight and to si 
| | } \PER KE) was considered a hard proposition. Ther 
rhe nei I 
( ()) i is milled aw 
i 1 I ug lvl bei Uv I 
e el rule iwains 


«5 Dowels, 34 Dee; 


This. I think, will be understood from the B I E 























| 
end view at / The slot in 4 is milled i A | Standard Key SC D | Standard Keyway 
1 1 Joint 
long enough to allow clearance behind th« ° ! 
1 1 1 ” aan oe ’ 

key, so that when driven in the key causes 
prece B to slide to the rear and close col 
let C, thus gripping the rod. To release 
the grip we simply strike the key on thi l 10 7 15 
opposite end with a soft hammer, the pin 
F preventing its falling out . 30 — mae 

This chuck has been found to be very 
efficient and is rapidly operated. All parts \N ENGINE SHAFT REPAIR 
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fore, we simply threaded B and D and Che cork shown is used while getting to pass through, the V-block behind then 
screwed them together, as indicated by C. the device in place, but is removed to is also the right hight for that particular 
Then we drilled three %-inch holes 12 make the test size allowing the arbor to rest directly on 
inch deep at E in the joint and drove lwo operators are required to usé it this imsur tl proper linement and 
three plugs in, then brazed the whol this device. each one holding the jaws prevent ramping the arbor in the hole 
thing \fter putting it in the lathe w of a head against tl side of a shaft of the pulk 
found there was not quite enough stocl in a level position, which is indicated by } illustrations w the assembled 
n D to true up, sO we then put it uw the level t the bottom, and noting th press and the princip dimet 
r the steam hammer and swaged it t eading on the scale. the difference in tl ~ a , 


proper positio1 When the whole thing readings showing tl U1 f error 


[his arbor press was designed | 1 | 
y 7 . . } 
A Water Level for Shafting yout three years ago and has prover t 
x 
most useful addition to the shop equip 
it ' 
cnt lw | mn < x out four tor 
easy — eee Se ressure on ‘ ‘ s ample f | 
eling li ( Ss Iting tf t 1s I alt . } 
i +s , 1 . 
+o ' ; 111 wl { — ! t 
nt diame S d upon wh ( oe ; . 
ny pulleys vell as other thing = PS 
rh< ? t ?f thie T y 1 I | 1 
.% MATION, yf alin ent, being quickl | I 
| very much in the way , 
rj will be 1 
he frame is n e of g1 iron : 
ee clamnpin pl eM ag: re mack \ =) LZ ws 
b] k up ‘ 1 te t J S/S : 
, lhe frame 1s nished on the 1 . 


, 
l nortioned that wher we stex 
e gradu ed nart na 1 thn mside T . 
1 } } } ] OF \ LOCKS 
e level is tl inary on 
’ use on ot t nds ts ww » thre " 
' ( sting. Ss s \ nd ( pposit 
' , ; : . == ns 
mi is tas 1 ) } \\ 1K ’ j / j 
lott t t] c \ thie no dinet | 
ed < { Y i Radaall ’ } 
, , | | 
ent to this end of the 1 el i fis adjust | = __ —— — 
P . ’ |} Al 
ent 1s made while the ided ends i ie ees f 
; nn = ~ (Pi u ] 
‘ iws re , vert! 1 ling ~ ~ — — | « =) 
The glass tube G is clamped with th 
ing pieces C ( nd to its lower end 
ttached a rubber hose which can be of 
y convenient or required length and its | 
j j | | | 1 | 4] i )} 
| tt ct TO T V¢ mt Tr Ti } 
end l t] ier head, ll. }} | 
1 7 | | - | 
king the tool complete when filled [- ‘ tote o—_ 5 = J 








rly full of water | |—— 
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’ | | 
aes ipuasienadisaandiaidaceaiid ] i} | 
ae, | | 
L sie : —_ __ |» ae i} l, 
B ii 
) _ |-+ ‘ Floor Liue 
_ ' 
== S55 == = — a 
1] {| Ly a = wee | 
™ | - ~- iM Ss Ft. Kods —— 3 
U | ¢ ( c 

































| 

J 

a Ruboer / Te > 
Ca b io df 


PRESS 














HORIZONTAL 





ARBOR 





WATER LEVEI 





FOR SHAFTING 














Making Watch Parts and 
Sub-presses 


\ Tew wWeerRs abo I spent couple of 
irs in the railroad shops at Springfield 
over to the Coats watch- 
was like 


that of the Lil 


ind then went 


ool factory, and it going from 
the land of giants to 


Why, a 


pinions or 


iputians thousand or more of 


the little 
xe put in the space filled by a single chip 


balance staffs could 


he shaper in the railroad shops 


INISHED PARTS 
e system of keeping the  tnished 
watch parts is shown in fig 


Each bottle bears a number correspond- 
ing to the catalog numbers in almost uni- 


versal use among iewelers and owing to 


: : . | 
eos otter | 
‘a ae 

ery et rr sees 

CEP EET EE Pe TEED rer re 

Peeve eeesereererer PEEP E LL) PPV ETT 
eee ceeds mw cept ereperys " yee) 
seifeneea fai eceretyye Ree | 
Ve ‘v al 
tu ty 
eeee ’ 


seater 





eeyestec¥erereres 


oi 
eM liccceee ga 
prey Fershvvenesey Aeveee see 








( HOW 


FINISHED WATCH 
\RI KEI 

the smallness ot the parts an immense 
number are classified and stored in a small 
in the lower 
watch tools 


pact lhe drawers shown 


part of the case are used for 


\ LapPpING Process 


where so much accuracy is 


required, a great deal of lapping is done 


ig. 2 shows one of the lapping devices 
[he piece to be lapped is held in the 
ithe spindle by a draw-in chuck. The lap 
vhe t the left end of the spindle is of 
st iron, charged with crocus; it is 


pulling 
head and is 


length of the work 


iw@ht torward to the work by 


the lever in front of the 
pushing and pulling on the knob at 
pindle 


tremendous 


speed al 1 
vie IS Quick! ipped the desired amount 








which saws back and fort] 


t the rate of 1500 strokes aminutewhile th¢ 

ithe spindle runs at 4500 revolutions per 
ninute In using these wing laps, four 
f which are shown in the foreground 
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he work and 


1 


lge of the 


on a sapphire held in the tail- 


+ 


lap rests on 


holder; the 


spindle by special 


1 
STOCK 


sapphire being used to afford a bearing 


th 


surface for one side of the lap that won't 


wear away 


[hese cast-iron wing laps are hirst 


charged with oilstone powder and then 

















TAPPING PROCESS 


the work is finished with one charged with 


crocus 


REGRINDING THE LAPs 


When the laps become rough or worn 


they are placed in a fixture, provided 


with centers, and ground a’ shown in 
hig. 4 

Che centers of this fixture are so hung 
that the wing lap may be lowered, so that 
the bottoms otf wings rest on the 


block A 


swung 


two 
Che whole fixture may then be 
forth 


the wheel and two wing edges ground at 


back and past the face ot 


mee Che process is then repeated 
around 
\ Pinion Curter 
Fig. 5 shows a tiny pinion cutter. The 


body of the machine is a regular thre 


spindle precision milling machine, but the 


indexing device was made in the shop 


Che gears cut in this machine are 


inch in diameter 


0.107 
and 0.075 inch long. The 
inch 


spindl m which thev rotate is 0.322 











1Q08 


tember 24, 


its largest diam 


The inde» 


long nd 0.030 inch at 


eter, the spindle being 


disk is notched to cut ten 
In using this 
pinion spindle is held in a draw-in chucl 


taper. 
teeth 


device one end ot th 


ind the other end steadied by the tai 
enter B. The gear cutter is shown at | 
Case HARDENIN: 


Many of the small parts have to be case 


hardened and this is done by packing 
them in tubes and heating in a_e ga 
furnace 

Che tubes used are 2 or 2'2 inches tb 
diameter and about 6 inches long Ch 
case-hardening mixture is made 


tollows 


Prussiate potash, 5 pounds; salt 


soda, 15 pounds; hickor 


pounds > sal 


charcoal broken to size of pea, or 


bushel: water, 2 gallons 








GRINDER FOR 


WING LATHI 


(he -ssmall pieces are mixed with t 


ind put in the tubes, the principal car 
being not to let the parts touch the sid 
of the 


the parts to 


tube. But little time is given f 


“soak” after being raised 
a nice red, for the smallness of the part 


and the strength of the mixture caus 


very rapid carbonizing \s soon as tl 
they are tak 


are heated sufficiently, 


out and dropped into a fine-meshed w 


basket immersed in clear cold water 
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" The drawing, ig. 4, shows on t t Sholes factory are pack-hardened, using si \ it é 
S yur-post stvle of subpresses used in the one-half charcoal and one-half charred igher rdening t y 21% 2201 
Yemington-Sholes typewriter factory { leather, and after being heated the right legrees Fahrenheit ther nd it a 
s the top or sliding part and B the base - length of time to allow the steel to absorb A 2000 ' hi lifferet 
bed plate Machine-steel posts, cas nay { rs t unrell 
rdened in bone and charcoal and care wre ' lif 
llv ground to size are made a press fit cult “ le 
and » and a close-sliding fit in elt w the 
nd d elting p 
[he dies and the plates holding the O \ eati 
unches are doweled and_ secured by that tak varticles of cat 
rews to A and B pon fre I nd 1 vidence 1 
The T-slot in 4 is milled out and made stated tl larly notice 
good fit for the steel plug C which goes \ ib ‘ken uf 




















the carbon, they juen ( aw 
linseed oil 
This method t hardening 


least distortion or change of size of any 





method of treating tool steel that is in 











common wus 





FIG. 5. PINION CUTTER 











the ram of the punch press. The holes Pitting of Steel in Barium Har- ‘ 
nd din 4 are not made the same size dening Baths ea 

is to prevent any possibility of the : nd the ri transterred t Hew orn 
te being put on wrong bv a careless ave found a numl _ f Perhaps some of tl e1 € bariun 
rkman rium chloride for rdening high-speed nay be able t row some light on the 
Fig. 7 shows how the post holes ar teel who are having trouble with a sort subject 


red out on the drill press Fig. 8 shows f pitting of the articles i spots [here New York IOHN RR. Goprrti 
wo-post subpress with a small trimming seems to le local melting so that a —— 





h and die doweled and screwed into drop or tear runs down and leaves ah The Use of Balls on a Drill 
( In this subpress the posts are also” low and lump. Many times this does i 

different size for the reason above o harm but at others it ikes the ar —_ Table 
ted icl insalabl ind at best it mr 1 


\ll the dies used 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 


WE PAY FOR THESE ALSO 


operators’ wages, but whose shop charges tightening up the bolt G by hand whi 








The Basis of Selling Prices 
; re unknown, and profit perhaps nil. 


RICHARD STACEY 


at the back end of the spindle 


lieve it the nut and wrench washer 


e slacked off and the hand wh« 
tightened up, withdrawing the arbor 
i the bush ( | tind to cut the busl 
described, relieves itself better than wh 
three grooves are cut from each end. 1 


above grips the work well, will s 
very heavy cuts and it is not necessar 
Lo have al key In bush ( lo prevent shiy 
ping around on #3, except on vet 

diameters 


Stattordsline, lene li. Mi. THORN 


That Mashasied Dicsialieilliass Gun 


Qn page 259 there is an item refet 
a mechanical powderless gun whi 


laimed to project bullets by me 








() ) e¢ o8 DI ra p it IVeTpO . nel: 1K 
rent t ¢ ne the sam rob.” | si mma nema 
Hindley, which w discussion on a Expanding Arbor for Large Work 
eviou rticle under the same heading 
correspondent, on page 654 | hese Qn page 930, Vol. 31 of the AMERICAN 
two articles show various ¢xampl ! \IACHINIST, | notice an expanding arbor, 
work which done by different met! by H. Gang, which is very good one for 
ls in different shops, and give ; ght work. Some little time ago we tried 
parison of ti which vary as mucl the me arbor, applied to a 24-inch 
two or three hundred per cent. 1n som Gisholt lathe for turning couplings 1s 
es, and vet the items Ope rated on ar wi te ced ‘ veakest part th P 
intended for competitive lines, and the b the ao end of tan has all th 
rm which takes the longest time in pro work to do and to resist all the strains du 
ducing a given article sells the nished ' cut It quickly ielded and had to br 
product I lowet price | his appea®rs crapped. s whe it wa ones bent we 
to somewhat puzzle your two correspond could not get it _ 
ents, and on the tace ot zt 3 does seem shan desigr a mack the on 
mewhat funny, especially to the shop 
man, as your correspondents no doubt 
ire; but had they been acquainted witl 
the commercial organization of an engin 
ering works, they would soon see that 
thet ire other factors which determi NA I tH 
the selling price of a firm’s goods. When | | 
article is finally launched on the mat I 
ket, it elling price bears practically no G UJ] ) ws . | 
elation to the time spent upon it in tl me ITI 4 
op lor in ce, if tirm No p F a? | EL | 
luce n article in the works at one-third SS ws ’ 
price of firm N 2 the actual cost ef | 
re ans end here, as tirm No. I w _— 
e had to specialize on that particular | roe 
ad will Toot spent 
eral thousand dollars in equipping 1 
elf t turn out work cheaply Ch ' DING - 
( \ i ) | reves retime 
unting to 200 or 300 per cent, on thie ia A 2 = : 
tual wag paid to the perator Tol its strongest part, the largest taper end, 
producing the given prec f work where all the resistance required. It 
hen again, high! rganized s, witl worked well and gave every satisfaction, 
ithorate tool-room systems, ete., natu it is verv easy to make and operate 
Ily have to put higher percentage o1 ig. 1 shows it applied to the Gisholt 
ctory cl iryves on than the old if s] athe ch ich whi h is bh red Por 5 inche ‘ 
roned I \ work more by VLICSsS receive it and kev waved M4 inch B 
nd usually add a tixed charge of about ji, taper arbor (taper I in 12) and fitted 
y per cent. In reality they never know wit} inch = feath« HT, drilled and 
t the amount actually should be; so tapped out 1 inch to receive the bolt G, 


t what it amounts to is this, th which passes right through the lathe 
specialize, and spindle. Bush - at rear end is operated 
_ oo by hand wheel / ig. 2 1s end view of 
han tl - ¢CO ors, 1t 18 . 
than their competitors, 1 expanding bush (C, which is cut right 
Not to sa * to drop their 
) t av that they have to drop el through with 34-inch slot at K. and the 
eiling prices accordingly and give thet 


tomers The benefit of it, 


other 5 slots are only cut three-fourths 
as they have of the thickness. The bush is steel. Fig 
aigher interest on capital, ete. to meet ; shows smaller size of arbor 
(on the other hand, their selling prices In operation the coupling or pulley is 


may be quite as high, with a good margin placed on the arbor, and the bush C is 
of profit, as the older fashioned tirms, forced in tight by the nut and washer D. 


whose work cost much more in actual It is then drawn up to the face plate by 








FIG. 3 


ht HEAVY VORA 


entrifugal forec, and a larger om 
driven by 50-horsepower motor 
lire’ 50,000 shots per minute 


| he s¢ 


statements may sound vet 
and promise the usual revolution of 
ern warfare, but it seems to me tl 
tore such claims are made the pri 
of the invention should at least bé 
where within actual possibility 

Let us see how near to 50 horsey 
the energy output of this gun woul 
In the first place we could assume t 
would at least be equal to a moder 
and for comparison we could tak 
6-mm. Lee straight-pull rifle whic! 
a 112-grain ball at a velocity of 250 
per second; this represents an ene! 
1553 foot-pounds. Now it is obviou 
if the centrifugal gun géves its I12 
bullet an initial velocity equal to this 
each shot fired will represent at least 
foot-pounds of energy developed 


motor. We are told that the gun w 
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1908 


1 


I mimute, ane 
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eretor volutions per secon 2.978 re erinding 1p f eOp 
] nN e power developed in the m rr will be tions per minute y “og k v | not 1 tended wi 1 
least 50.000 * 1553 foot-pounds, ot ng some.’ Css that is help 
er 2300 horsepower, and if we take fri Portland, Orego Fr. W. ¢ ful ] Che writ 
m and other losses into « nsideratio1 I - ~ ! \ r A B Norton @1 
it Cel i ly need -500-Hors POW it iS evi ent] | | | { ke i! 
t instead of tl 50-horsepower 01 Another Difhcult Core grade lett tor | not ink tl Nort 
laimes | 1 inl it 
‘ ’ t ’ " on > speci ] \I It ¢ 
Ss is n vors We te page 97, b Birmingham . , 
tremendous sepow were ; der entit ed “A Diff | ( hring is if it ‘ ) WI q sol 
} ] (+ = 1 ‘ hu 
] yIbstacl ul possib] ' nind ca dA wit which vines 0 Will 
" } +} ) ‘ t 
( | 11 ts ( Bu ict wht pr ( mteresting 1! re ders rn P ' 
prac In 5M e of giving core it esti : f ‘< ‘ the peculi f rapidly t 
e bullets Is 12 itial velocit was on the skew Vays 1 this e grit I Weve 1 it 
rst place the \ cs I ec centritu e the sid j cul s instead f « 8 | wv 
} ™ 7 | +1 P ¢ | he, 
V tor must certainly ” circun traight { tel « nly In At ke he 
ntial velocit equal the velo Sere i which ny own 1) t f all othe 
i 
o the balls. Suppose this vane w wheal tie ‘ r lo e sp t B 
, a 
2 ecl wv vhing 0.2834 pound p | ‘ ‘ x ow ] ] r ind simi vl wl li 
1 ] f | 4 ? 
c incl en the tensile sts develoy ENS] Ww r - ~ wheel 
iT ne wed t 2500 tect p ‘ ( \ ( oO 
nd could be 660.000 pounds per squ I 
, : ; wit 
3un f SuDpD wedl Some Me! Print . 
ickel steel af B I 
| rengt =0).8o ) M 
111¢ I sal 
1 certainly ’ = ( | | \ S 
nt t the s« 1 ‘ | 
ill i . taba ; 
J 
ens Chis \ king Some Vicissitudes of the Job Shop 
>. 2¢ ) 1 Print TI : Sk = P ° ti : 
: 1e€ OKewer:r oiInnnung 
is cquivaler 724 soe Mach; 
" I lachine 
) : | { ) ’ 
ste king, \\ ) v1 ‘ | ] 
, 7) > . } } | 
2 ; r 
\ MS fir 
837, \ , ) Now 
n warfare 
scot rhe ppl 
\ (; r. Fi , 
1] | 
te on pave =) t tl \MEPICAN editor rf \ HIN 
HINIS the article regardine rie N , H nace 
wderless gun, in which the velocity 1 , kk li \l Blan 
parted to the projectile fron i rapidly . { ve 
olving rotor. It is mentioned that t vas done, w ‘ ' : ! 
entor claims to be able to discharg: s shown v1 { ! t 1 nn 
O00 projectile Ss per mu 1 (s ( ot pti , d AS caw ot ( ‘ ( l ) ( ! Vil onc pine le 
tile not mentiones ing <0 pattern was draw ft trip d tw ml 0,000 
sepower motor eituiadl scien a ic] f an our, 1 ewe! t mo tit ravel 
Referring to page 76 of the Wir , h of metal required id int faster than go feet per minu o feed 
peating Arms Compt catalov f tor na ci 1 1 ! t tul ) 1 W 
8 T find the <7 a yi \ { tal 
let for 1 2( ) of Nteate V1 | +7 ( 
ed St ' 
86 foot-pouns f so fe 
| : ) ck 1 l \ 
' 
‘ - 
7 kK ’ 1 
x pe ii 209.090 f t-p “ 
° 2102 rsepow 
. me f hye { \1 > , 
" ow . . > i. \ 1 \ i 
we rotor is Jo feet. i ircut The Grinding ol Copper Rolls S inte cml Mas 0 of te 
¢, Which @ tr \ t YT 1 vere built wat p! 
, lia r > rs +} . ' ; 
In diametet Ret iw again to U e deseripir yp ll grinding port iF { nsure long lif 
og, | tind the velocit so feet fron page 132, W of mi erest to me hig reed | brought 1 1 st 
nuzzle for the 30 ln SCTV IE Drill Dut is there not son 1 t nm the grad cesstul ssi tt experimenting, to whit 
163 teet per secon lo attaim this ve letter of the wheel 1 l am writ expense add the price you would be justi 
the roto Wwe ld require 210.3 11 this be ills my \ expermnces 1 ed } charen c t nventing i 


machine, 
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uces whi would imi ul The Precision Level be a straight glass tube, although it does 


ired f thousands of dollars to the man not take much consideration to recognize 
for whom you are building (making - that a straight vial would be useless for 
patterns for a machine such as he pr Notwithstanding vas idence brought 5 jeyel. An idea of how spirit-level vials 
would be no small expense); all of 'OTWarTd, at page OI, by your commen are made and tested may be of interest 

ind three or four complete working ‘tot, Useat J. Beale, your editorial, at 

ry iil thee laneieiden Gant ax page 6096, Part I, on “The Precision DEVICE FOR TESTING AND GRADUATING 
sange machines will be needed. then it Level,” was not untimel Mr. Beale cites Both the common and the ground vials 
leed $15,000 would be small recompensé few cases where the serviceability of re tested and graduated on a very sim- 
If he uicceer in inventing mac ine just the sensitive level has been rece enized, to ple device, al dea o! which IS given 1n 
which examples I will add that of th Fig. I [his consists of a _ steel arm 


like the one now in existence, and would +: 
+ Newall measuring machine. described in carrying a micrometer screw at one ex 


ilue his inventive ability so small, and 
would build a number of machines for 
less than $15,000, then he belongs to that 
lass of “charitable old men” referred to | ==T 
} , ; ~ |—____— |~ 
in his eriticisn | 


When you bear m mind that the con 


ern offering th bribe of $15,000 had —EEE -_ - — a SS 





money to back them, but could not make aneeammiamen } 
1 profit without the pointer, that they 
would have to lose everything, then | 
fail to see where anv “charitable old men” | 
entered in this case 

It has been no later than last tall when ee 


an offer was made, by concern just 
INSTRUMENT FOR TESTING SPIRIT LEVELS 


Starting in business, o1 $8 ua) fo1 t machine 


that can be bought of any one or at least 
three concerns for $0. In this case it the AMERICAN MAcHINIST about six years tremity and supported on trunnion bear 
was either that the manuiacturer did not ago, where a level is used as a compara ings at the other. About the center oi 
advertise enough, or that the buver was tor. but these only go to prove the case the arm, the position is not material, is 
unfamiliar with his prospective business. 2S ¢xceptions to the general rule. To the pair of V’s into which the vial is laid fo 
I suppose that if this came under Mr, ®verage mind, the limit of application of testing. The micrometer screw carries 
a spirit level is the leveling of shafting graduated disk with divisions according t 


Blanstein’s notice he would characterize 
it as an old man’s charity, or a fairy tale ind of machine beds, and the article gen the length of the arm; if the arm is 2 
Now Mr Blansten offers solution erally used for these purposes 1s an abomi inches long between the centers of tl 


' ’ ] h: 7 eC F ye t1 on ] ‘TO é scre in 
uggesting eries 1 knives ind then nation mm the Snape oT a piece ot bent trunni and the micrometer crew, art 
hedges by using the word “probably”. be glass tube filled with spirit, rarely sensi 


fore the word “series , his riticism, lve enough, frequently inaccurate and 














on page 99. He also seems to think that practically never with the bubble move ‘ 
20 years ago, competent designers wert nent expressing a known quantity to the nee 
1 widelv distributed race: it seems to mé er, further than an indication of the end : - = 
that that condition does not en obtain at = 
present at least in some localities It i re , 7: , — 
issuming a whole lot to think that mat . eee — 
need but to know t nachine |] 
ween built t implify inventio Machine Be 
And again he says known gt t vel 
machine has been built. all there is t 
it 1s to find the best means t ccomplis! 
the end.” Wher famous sculptor asked 
iow he got his re ‘ swerer RB 
moving I] ter! vin 1 Inneces \ oe a 
ary He also sa ‘It as onl maiter inal 
. ; \ 
Tt experience ind judgement ind there | I{_3 ( 
re no mechanical movements impossible : —s. — ms 
Now if it requir: nl <periet ind ag 
FIG. 3. METHOD OF TESTING LON( 
judgement ttende: \ thorough know!l 
dge of mechanical movements to become vis < VATER LEVI ru ONG DISTANCES CHINE REDS 
ino inventor of valuable and useful ma 
hin how does hy iccount fo the Tact to be raised or lowered ; the mount must f an ordinary nucrometer screw of fort 
that those in possession of that knowledge he guessed at threads is moved 1/25 of a tur 
e rarely inventors Just look around \n accurate and really sensitive level or 1/1000 of an inch, the movemet 
ind verity thi Usually the successful in is a thing of beauty in its precision, and of the bubble wil! represent 10 second 
— hobby to improve thing, in addition to its superiority for ordinary of at In graduating the vials tl 
ind | believe that generally +1 required use, it can be applied to other purposes micrometer dial is set to zero when tl 
a ee a ” eivention to great advantage. As a test indicator, bubble is in the center of the vial whe 
rather than applying ment ilready lor instance, to test the accuracy of a resting in the V’s: the screw is then s 
anew" number of pieces of similar size, it is to give the required movement of the bul 
lhe moral in ¢ irticle was my sole without equal ble in seconds of arc, when its new rest 
1im in writing it. vet it had the merit of Acting on the common rule of taking ing place is lightly marked on the gla: 
being based on absolute fact things for granted, it is surprising the with a diamond. After a sufficient nun 





1 


Cleveland, Ohi TG. Dorwnerres number of people who helieve a level to ber of these graduations have been mad: 
































































the vial is removed and t rks mad 
permanent 
The making of common or unground 


ials 1s merely a matter of selection, the 
lificulty being, not in avoiding too 
little tubs 


in tubing that has twist in it Che 


muc! 


too bend in _ the 


used, but 


‘urvature of the via within limits, 
yf great shown in 


importance, as will be 


the manner of selecting. After filling the 
tube and sealing the ends (corks may be 
ised for a preliminary test), it is placed 


n the 
the crest of the 


arm in such a position that 
the top. It 
the micrometer 


testing 
“urve is on 
s then 


roughly test« d by 


screw, and if the bubble is not sufficiently 


movement, the vial is 
the V’s, so the 
the curve is not then on top, until the re 


after 


sensitive in its 
noved round in crest of 


juired sensitiveness is obtained, 


which the graduating is proceeded with 


It will be seen that, by setting over the 
ial so that the crest of the curve is 
most at right angles to the top, com 
yaratively sensitive levels can be made 


\ ij 
d 
iz es 
wal —__ 
FOR LEVI NG LINE SHAFTING 


] 1 
ivold irregularities 


tube, and on this ac 


unt only short vials are made in this 


iy, and they are not to be compared with 
ound vials, which can be made any re 


Te d 


length 


(sRINDIN 


[here are two methods of grinding 
irit-level vials: some are machine 
vind, but by far the most common ar¢ 
e hand-ground, and these are not nearly 


accurate as the former The hand 
cess consists simply of correcting the 
regularities in the glass tube by means 
abrasive 
the tube 


until the de 


circular pad charged with 


d rubbed on the inside of 


ere the 1eS are 


irregular 


d curvature is obtained. One end of 


tube is left open to admit the pad, a 


rk being used to hold the liquid in dur 
testing. These are the commonest of 
und levels, and may be detected by the 
t that the grinding marks only appear 
the top inner surface of the vial 
Another method of hand-grinding is to 
curvature by a sim 


ne the tube to 
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le arrangement of clamps and then lap 
straight hole through b eans of a long 
vlindrical lap, whi ft emoving the 
lamps, the curvature will t nside 
f the tube nly 

Machine nd vial rroduced s 
that their interiors are left barrel-shaped 
ind they are reliable in t niformity in 
the moyement of the bubble point 
where others fail 

The precision level of high sensitive 
ness does, as Mr. Beale says, shock one’s 


belief in the stability of tl being, like 


ll other 


Instruments of precision, sus 
ceptible to extraneous influence in ratio 
to the effectiveness in detecting error, 
and should be handled with care It 


is remarkable the« 
that 


on. the 


umount of movement 
placing 
level 
evel 


simply that the local heating produced by 


results from finger tip 


vial of a reason is 
the finger causes expansion to take plac 
alters the 
seeks the 


ediately 


at that point on the glass and 


curvature: the bubble, of course. 


highest which is imn under 


snot 
' 
the finger. 
The serviceability of spirit levels would 
ve increased if makers would engrave on 


the bodies the value of the vial gradua 


tions in seconds and its equivalent in 


nches per foot, so that anyone could 
easily translate the movement of the bub 
ble into tangible quantity 
\lETHODS I LLEVELIN¢ 
While on the subject f levels bigs 
2, 3 and 4 illustrat me methods of 
leveling; originality is not claimed for 
hese, but they are not 1 ymmon use and 
ught be serviceable t yme at any time 
Fig. 2 consists of a graduated glass tube 
in suitable base wit hos onnec 
tion and water tap \ pai f these 
nnected by hose pipe, and led witl 
water showing to a convenient hight up 
the graduated tubes, is sometimes very 


handy for leveling at distances wide apart, 


imprac 


where a more accurate method 1s 


Fig. 3 shows a method of scraping or 
truing very long machine beds to a water 
level \ muicrosce pe atta hed to the ribs 

f surface plate is focused on the sur 
face of the water, and after the machine 
bed has been set in f s at « end any 
intermediate spot may be tested. A 
leneth of channel iron filled with water 
serves very well as a water level. A fine 
degree of accuracy n be obtained in 
this way 

Fig 4 is s simple device for truing up 


and 


shafting 
It will 


Saves 


requir¢ nN Tur er €=x 


110n 


strapp 


feet long he 


‘ | 
be such vill make nvenient tor 
the operator to work from the floor 

. ! 


1H 
Using Broken Twist Drills 

» time age S me W publishes 
for u ¢ up broken twist drills Che cu 

ws how ends of drills are taken care 
f at pw employed. This 
S j t ‘ e incl 1 
less n ay ne 1 

\ broken tap ink drill is used i\ 
nga Ne Mors tape! \ hole 1s b er 
n t tape S ik corresponding t he 
size ot the | ill be used | he Sil lle 
end of the taper is ground 1/64 incl 


standard size, leaving the 


for about 1% inches 
then milled and the chuck 
| | est chucks are 


with standard Morse sockets and will hold 


used 


sé 


a drill without slipping 


I would like to add my voice to the 
crowd who value the ads. in the AMErRI- 
AN MACHINIS1 I always look them 


through before the reading pages receive 


attention There is which I have 


looked at 


one 
and which has appeared 
This ad 
e publication 
habit of 


head, 


never 


in many issues has been pu 


into tl bottom 


side up. | 


im not in the reading while 


standing on my and time is worth 


HUCK FOR RROKEN DRILLS 
too much to bother to turn the paper 
round. J suppose that ad. was printed that 
way to attract attention; in one case it has 


A Time Recorder for 
Machine Tools 


Referring to H. A 
54 Vol 


he has overlooked one 


Dudgeon’s article, 
Part 1, I think that 


very important fea 


n page 


ure in connection with the time recorder 
fcr machine tool The feature is this 
[ he card re¢ rd how to the Toreman 
important facts more plainly than they 
can be put before before him tn any other 
Wav | example. in looking over some 

e first cards I found that the time ot 


was much longer than the actual 


Nn 
Ee il 
time f working hat is, too much time 
was wasted in taking out the work and 
putting in a fresh piece I immediately 


went to the machine and devised a quicker 


n:ethod for handling the work, and thereby 


we are saving several hours on each lot 
With reference to the point that 
the operator, who is so inclined, can waste 
lightly, I 


or daily 


time by running his machine 


wish to say that if the hourly 
production is held to the proper standard 


this objection of cannot exist 


WILLIAM 


Denmark 


waste 
Lopct 


Copenhaget 
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The Wright Brothers’ Flying 


Machine 


\bout the most 
rit tte 


( rh 


CXIsts 1 


1 mechanism 


most 


know le 


ccognition 


dithict 


j 


Lo al 


neredible, reports of their prowess 
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Wi 
Wright 


thing that has ever been accomplished by 


of the 


wonderful 


achievements 


the 


the 
brothers 


regard 


as most 


mechanism 
the 
fairly placed beside it, 


pure Some of the develop 


be 


mechanism 


ments 


of 
ilt 


in field of electricity may 


but in 


anil simple it is tl tri 


all 


pure le Crowning 


umph of the age Since the dawn ot 


p 


rs m /:ngines g for August 14, un human intelligence on this planet man has 
r the title, “Recent Aeroplane Experi envied the birds The problem of m« 
nts Phi was written immediately chanical Hight has been the dream of all 
first ights made by Wilbur mankind before us, and today it ts an a 
igl 1 kranee, and in view of. the complished fact, for the Wright brothers 
nt work of Orville Wright in Wash fiy as the birds fly 
vton, the rticle 1s thorot | ly grotesque Vhree years ago pra tically no one b 
\ft referring to the “wonderful, not lieved such flight to be possible, and now 
vod that it is accomplished the most remarka 


ic] ve been published,” the artick ble thing about it is the simplicity of the 
es on te s “The mystery surrounding means Dy which it is done a fact which 
1 icvements : doubt been Ireadyv tends to minimize the wonderful 
revel respo sible tol the maLvinative results that have been iccomp!l shed Yes 
stories which have found their way into terday the difficulties were believed to b 
papers ind now 1 t mvst« ry lasts WIsurdm) ounit ible té dav they seem small, 
longer there 1s tendency to magnify ind tomorrow they will be forgotten; but 
‘ il feat to the dimensions that the that does not alter the fact that the Wright 
hi Ded | a to expect Che brothers | \ iccomplished the greatest 
icle then details t ef flights whi pIEece ft mec nical work ever done by 
that tu had he nad Franee, and nortal mea 
sO give the tern f contract We exp to publish in our next Issue 
\ Vir. Wright and Mr. Weiller. by the first detailed description of the Wright 
1 latter will pur se the aet rrothers’ machine The article will b 
The 000 D ds sterling should fully ilusts ted Ty halt tones Tro }) 1 
T rvine \ passengers 5 erap iken especially for us, and it wal 
) t little 1 miles, before how wl s not been shown t 
f the vear Regarding this 1 he f the machine and how 
t rticle say ‘Contidence 1s ex vor) 
( man ‘ ters 1 t the contract -_—_—— 
fulfilled, and we hop it it may . 
ho The Federal Compensation Act 
wh the results so far do not seen 
» J tit ill VCT\ eoreatl expecta 
. lhe article 1s generous( 7) enoug! On August 1 last, an act went mto et 
dmit that “the number of men who feet granting to certain emplovees of thi 
e done even so much could probably l'nited States the right to receive from it 
unted on. the ngers of one handJ compensation for myuries sustained in the 
it add t must he nfessed that course of their employment The em 
pertormances fall very tu short of plovees embr ced Dy the provisions 0 
promises, and there is been very — this act are \ny person employed by th 
} vy for remarkably little wool United States as an artisan or laborer 1 
ew of Orville Wright's achievements any of its manufacturing establishment 
\\ inetor during whi t this rsenals or navy vards, or in the constru 
! eral o sions re tion of river and harbor or fortificatio 
{ f e thar hou york, or im hazardous employment 
\ \ t f this nstruction work in the reclamation 
| icle feel t the pres rid lands, or the management or contr 
| ) dis f the sam in hazardous employme 
ing nder the Isthmian Canal Commission 
h an employee is injured in the cour 
l] ‘ i emp vment he is entitled to 
| . solute eive f ne vear thereafter ft sal 
! : Ips | i continued to work. 5S 
1 >; Wl Mipel ‘ pata nder reg flor 
. ( secretal or Ce Mmec4ree nd ) 
{ ! \ 1 llowever, no compensation is to b 
Mr. Wrig sn vil if the injury is due to negligence or 1 
t Xp onduct of the employee who is injur 
or unless the injury incapacitates the e1 
p u f Mr. Wrig plovee for more than fifteen days 
Met ] vhts was n le i 10-mil In case an employec dies during t 
ul rding theial measurement year succeeding the date of the mmjury 
while sais far from heavy wind, leaves a widow, a child or children und 
so tar ‘trom n nost absolute IO years of age, or a dependent pare! 


dependent persons are entitled to 





now 


rka 


| 
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of the year as the employee would be et 
titled to receive as pay if he were Li1\ 
and continued to be employed 

Further, every employee shall submit t 
a medical examination as often as ré 


quired by the Secretary of Commerce and 
Labor, and at least once in each six 


months. Such examination is to be pro 


vided and paid for under the direction of 


the secretary, and any employee who re 
fuses to submit to such an examination 
loses his right to compensation for the 
period covered by the continuation of such 
refusal. 

[he spirit of this act is in keeping with 
the growing sentiment that industry must 
bear the expense of the economic losses 
of its employees. It should be unneces 
sary to point out that a large number of 
machinists will be entitled to compensa 
tion under this act in case of injury, for 
it embraces the employees of arsenals, 


navy yards, and all other manufacturing 


establishments of the United States 


The Trade School Movement in 
New York 


cular 


Announcement is made that throug 


he organization of a new division of trad 

schools the Education Department is pr 

pared to take up the organization of fa 
ind track schools with local school 
uthorities, commercial or labor organiza 
! ) 1 t itizens who mav be 


estes \1l spondence upon this 
ubject should be addressed to Arthur D 
lean, chief of division of trade school 
ducati Department, Albany N. ¥ 


Where the circumstances justify it, Mr 


education, and for the presentation of the 


rganizations and 


1 1 1 
t 


citizens: but, obviously, this ought not to 


ve asked until local discussion has already 
iwakened interest and the attendance of 
i representative of the State department 


s likely to have some concrete result 

!f you have not already received printed 
natter, showing in a general way the 
thought and plans of the department in 
his important educational movement, Mr 
Dean will forward the same upon appli 
On 

Co avoid confusion and unnecessary 
irrespondence perhaps it may be well to 


[he point of tl 


S movement 1s t 
uning Of workmen in craftsmanship 
2. It looks to the organization of two 
sses of schools 1) factory sch 
hich train for work in factories where 
yees who work witl 
uch machinery: and (b) trades schools 


nstraetrye trae 


obi 


Wi I> 
11 pendent I 
? | 1) 1 } 
5 | i4 ‘ ~ 
~ ) | system « 
oe nt nd = articula 
Dal . rut tnetr WOrTrkK 1 
and contused with ; 
S ols lhev are t 
; 
Irses I \\ K 
Wl 
| The State will n 
S500 to the board I 
rT uid schnoc ls, wit 
+ ] 
pupils, maintained te 
of 40 weeks in on 
additional $200 for eac 
rst, emploved in su 
period; but only whet 
the Education Depar 
equipment, and quali 
re complied wit! 
( department wil 
for an equitable alloy 
e St quota fe 
weeks 
5. It should 
nanual traiming sé 
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proved who 1s not aq 
tno re rniti 
, 
Tet 1 cit 
imply provide for 
1On Of pupils g 
particuia ( 
, 1 
+} } | 
Stity ‘ ) 
| 
) S ( 
van (i ) 
11 13 
Uiten ale ullding 
tor 1 
, , , ' 
nese s( | wis 
7 
ie! | 1 1 } 
; hyit 
nme, 1 
ind the syste 
ect vert 
mes Wi 
purpose \ 1¢ 
SU¢ SCI ‘ 
tT edu ‘ idvise Wil 
nd labor O ti 
pressions trom the ) 
ens; and that wher 


px ars fo 


r tra 


neg 


or in any particular t1 


to m 


point 


less 


1 
pcg 


point 


Tea 


( hie I 


eet if When tl 
in the State, the « 
ft trades schools will 
servi s he may 
Just now it 
ribe hard and 
all must confor 
be done a litth 
we must not los 
s- which will inst 
workmen upon a basi 
tion can be made 
of the division 
present be gl 
sted parti n 
Orrespol 
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re 1 
V1 fc +1} 
s not to be mingled 
¢ W K OI! rt 
ccupy rooms iv 
e 4 
e an allotment ot 
' r : | 
educatiol lor eaci 
| - 
ot less than 25 
minimum period 
ol veat ind 
teacher, alter the 
school for the same 
equirements of 
eC! s to S 
- 
S ‘ ppl 1 
\ ( 1 t 
{ a | 1 i) 
, 
‘ | Wil T 
, , , 
' , 
i sses 
} | 
‘ > i 
( rT ip 
eC ‘ ank 
( at 
, ‘ 
' 
‘ 
‘ 
) ) 
,org 
tit 
F ‘ 
Ti¢ 
' 
» 1 ing 
é t | I 
, , 
id 
| 
eal det m ip 
general S| ~p + 
, . 
de, steps be taken 
time comes n 
niet t the diy sion 
, : 
gen ul 
‘ Wo 
Vill | 1 
. 
In the 7 
: al f 4} *enl 
‘ ‘ in 
whic fs 
+] . ; 
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i} 
Te? \ 
' 
e indi 
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vhil \ 
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( IX 
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t Polyt 
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ne p rn] 
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New ‘Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 


A New 4-Pole Continuous Current 
Motor 





designed 


A Ith h thi motor was 

espe | for driving fans, it is well 
adapted for general work and is the most 
compact and efficient motor built by this 
compat t is built in a full line of 
standard sizes from 1 to 100 horsepower 
and is open, inclosed, or semi-inclosed t 
meet all conditions of modern service 

















4 NEW 4-POLE MOTOR 
Tests nducted in clean dry _ places 
have shown the motor capable of carrying 


1 for an hour with 


a 50-per cent. overloa 
out destructive sparking or heating and 
100 per cent. overload for five minutes 
The armature has been especially designed 
to secure the best ventilation so that the 
heat rise for open and semi-inclosed types 
is less than 104 degrees Fahrenheit at 


normal speed and 


output 

The armature, of the iron-clad, slotted 
drum type is built up of soft annealed 
insulated from 


sheet-steel — punchinys 


each other by coating of japan 


+ 


The laminations are assembled on a cast- 
iron sleeve which has openings for the 
free circulation of air and also an ex- 
tended hub for the reception of the com- 
mutator shell 

The commutator is built up of bars of 
hard-drawn copper, securely held in a 
cast-iron shell of spide r construction. The 
whole commutator is assembled while hot 
under great pressure so that every bar is 
held firmly in place and cannot work loose 
in service = 

The brush holders are supported by a 
ring of spider construction which is sup 
ported in a recess machined in the magnet 
frame. The front bearing bracket, or end 


cover, clamps this ring in place so that 


LATEST 


there is no chance for the brushes to work 
out of position or become tilted even 
though they re easily shifted The 
brushes themselves are of carbon. Each 
brush holder is provided with a braided 
copper cable shunt or pig-tail which re 
lieves the holder body and springs from 
carrying any current. 

The magnet frame consists of a cylin- 
drical yoke of cast-iron of high perme- 
ability, the supporting feet being cast solid 
with the frame. Each end of the frame 


is machined to receive the bearing brackets. 


and on the inside the frame is machined 
to provide seats for the pole pieces which 
are through bolted to the frame Che 


pole pieces are located off center with 


respect to the frame so that the bearing 
brackets for each end may be duplicates 
Che pole pieces are built up of soft-steel 
punchings, riveted together between end 
plates while under pressure. The punch 


ings are of such shape that tl 


ley Support 
the field coil and so distribute the mag 
netic flux that there is sparkless com- 
mutation even under wide ranges of load. 

>. F. Sturte- 


The motor is made by the | 
vant Company, Hyde Park, Mass 


INFORMATION 


An 18-inch Motor Driven Slotting 
Machine 





This is an 18-inch slotting machine re- 
cently supplied the Portsmouth Navy 
Yard, by the Newton Machine Tool 
Works, Inc., Philadelphia. It is driven by 
a 10-horsepower motor, clutched to the 
flywheel shaft, the clutch being operated 
by a lever on the other side of the ma- 
chine. The same lever also operates the 
friction brake shown under the flywheel; 
this is adjustable for wear 

The speed box is of their standard de- 
sign, giving nine changes of speed with 
only nine gears, and allowing a variation 
of from 61% to 67 strokes per minute. 17 
cutter bar has a relief-tool apron with ver 
tical and horizontal clamping surfaces, 
which fit corresponding grooves in tl 
voke washer, and insures rigid clamping 
as well as taking the strain from the ad 
justing screws. The cutter-bar slide 
be adjusted to support the bat 


position of cut by loosening 


binder bolts, tightening one gib screw and 

















18-INCH MOTOR-DRIVEN SLOTTER 





m 
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roe ee oe rh 1] the ran 
Starting ne moro Lnis altiows the ran 
to carry the guide to the desired position 


where it can be locked. 


Work tables 


feed. by 


have circular, in and out, 
and 
The 


graduated and has a fric 
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ploved at the pleted, the saw automatically lifts fron sure and torsional strains due to drilling 
rig work and_ stops at high speed and with heavy feeds. S¢ 
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‘ « : « . S - ac - 5 < < i , i 
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boat , se > IS sizes ave “e success -rati f 
Steam Plant for Sale—22x48 Wetherill C 9’x6’, Allens hydraulic riveting machine, Hil- — as eer eo a 
ay — Ring my ae | pines ‘ oF lis & Jones 16’ plate planer, 6’ ee A severe years awe is . a opportunity 
tubular boilers, 66’x16’.. Co 5 0 © heavy double end boilermakers’ . “ or anyone wishing to build gas or gasolene 
ar st $1000. each: 0 i ollermakers’ punch and engines. uC save Si ‘ 
sell $450 each I ©. B. cars Chester, Ps shear, 48 made by Kent: and a large lot of in expe Lod C oe , By 
All in good condition Keppel & Co., Che a shafting pulleys small boilermakers’ tool on ? eo ee yt 
- pel & Co., Chester, Pa and tow auales en Webnaek é ools plete outfit Shop rights of valuable patents 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., Provi- 
dence, R. I 

i: ee Co., Niagara Falls, 

Dickinson, Thos. L., New York. 

Norton Co., Worcester, Mass. 

Pittsburg Emery Wheel Co., Pitts- 
burg, Pa. 

Safety Emery Wheel Co., 
field, O 

Vitrified Wheel Co., 


Air Lifts 
Ingersoll-Rand Co., 


Spring- 


Westfield, Mass 


New York. 


Alundum 


See Grinding Wheels 


Arbor Presses 


a Co., W. F. & John, Rockford, 

Marshall & Huschart Machinery Co., 

_ Chicago, Ill. 

Niles-Bement-Pond Co., New 

Wilmarth & Morman Co., 
Rapids, Mich. 


York. 
Grand 


Arbors 

sqveland [wist Drill,Co., Cleveland, 
oO. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
_vonn. 

Union Twist Drill Co., Athol, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Balancing Ways 

Bowsher Co., N. P., South Bend, Ind. 


Barrels, Steel 


Lyon Metallic Mfg. Co., Aurora, III 


Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 

Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleveland, 

Elmes Engineering Works, Chas. F., 
Chicago, ~* 


Kueoet Tool & Mfg. Co.. Chicago, 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


_ York. 
Underwood & Co., H. B., Philadel- 


phia, Pa. 


Bearings, Ball and Roller 
Boston Gear Works, Norfolk Downs, 


ass. 
Hese-Bright Mfg. Co., Philadelphia, 


2. 
Hyatt Roller Bearing Co., Harrison, 


aN. 


Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, N. Y. 

Desmond-Stephan Mfg. Co., Urbana, 
Ohio. 

Dixon Crucible Co., Joseph, Jersey 
City, N. J. . 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 


Belt Fasteners 
Bristol Co., Waterbury, Conn. 


Belt Filler 


Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 
Belting, Leather 
hicago Raw Hide Mfg. Co., Chi- 


cago, Lill 
Schieren Co., Chas. A., New York. 
~hultz Belting Co., St. Louis, Mo 


Benches, Work 

Manufacturing Equipment & Engin- 
eering Co., Boston, Mass 

Sending 
draulic 


‘iles-Bement-Pond Co., New York. 
Vatson-Stillman Co., New York 


Machinery, Hy- 


Rending Machines, Plate 
| Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co., New 


York 
Sellers & Co., 
phia, Pa 
Whitcomb-Blaisdell Machine 

Co., Worcester, Mass. 


Philadel- 
Tool 


Inc., Wm., 


Bending Machines, Power 


Bethlehem Foundry & Machine Co 
South Bethlehem, Pa 


Boynton & Plummer, Worcester, 


Mass 

Long & Allistatter Co., Hamilton, 
Ohio 

Niles-Bement-Pond Co., New York 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa 

Bending Tools, Hand 


Estep & Dolan, Sandwich, Ill 
Wallace Supply Co., Chicago, Il 


Blocks, Chain 
See Hoists, Hand 


Blocks, Die 


Nicholson & Co., W . 
Barre, Pa 


Wilkes- 


Blowers 


American Gas Furnace Co., New 
oO 


r 
Chicago Flexible Shaft Co., Chicago, 
Il! 


General Electric Co., New York 

Niles-Bernent-Pond Co., New 

Prentiss Tool & Supply Co., 
York. 

Roth Brothers & Co., Chicago, Ill 

Sturtevant Co., r., Hyde Park, 
Mass 


New 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O 


Boynton & Plummer, Worcester, 
Mass. 

Davis Machine Co., W. P., Roches- 
ter, N. Y 


Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Landis Machine Co, Waynesboro, 
Ie 


Pa. 
Manville Mach. Co., E. J., Water- 
bury, Conn. 


| McCabe, J. J., New York. 


Milton Mfg. Co., Milton, Pa. 

Mummert, Wolf & Dixon Co., Han- 
over, Pa. 

National-Acme Mfg. Co., Cleveland, 
O 


National Machinery Co., Tiffin, O. 

Newton Machine Tool Wks., Inc., 
Phila., Pa. 

New Haven Mfg. Co., 
Conn. 

Niles-Bement-Pond Co., 


New Haven, 


New York. 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Prentiss Took & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. ; 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green- 


field, Mass. 


Bolts and Nuts 


Milton Mfg. Co., Milton, Pa 
National-Acme Mfg. Co., Cleveland, 
) 


Bone for Case Hardening 


Rogers & Hubbard Co., Middletown, 


Conn 


Books, Technical 


| Gisholt Mach. Co., 


Boosters—Continued. 

Roth Bros. & Co., Chicago, Il 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., W. F 
lil 

Beaman & Smith Co., 

Betts Mach. Co., 

Boynton & 
Mass 


& John, Rockford, 


Prov., R. I 
Wilmington, Del 
Plummer, Worcester, 


Detrick & Harvey Mach. Co., Wil- 
mington, Del 
Fitchburg Machine Works, Fitch- 


burg, Mass. 
Fosdick Mach. Tool Co., Cin., O 


Madison, Wis 


| Hill Clarke & Co., In Boston 

| ass 

| Lucas Mach. Tool Co., Cleveland, O 
McCabe, J J.. New York 


York. | 





Motch & Merryweather Machinery 


Co., Cleveland, O 


New Haven Mfg. Co., New Haven, 
Conn 
Newton Mach. Tool Works, In 


Philadelphia, Pa 


Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

Rockford Drilling Mach. Co., Rock 


ford, Ill 
Sellers & Co., Inc 
phia, Pa 
Vandyck Churchill Co., New 
Whitcomb-Blaisdell Mach 
Worcester, Mass 


Wim., Philadel- 


York 
Tool Co 


Boring and 
Vertical 


Turning Mills, 


American Tool Works Co., Cin., O 
Baker Bros., Toledo, O 


Baush Mach. Tool Co., Springfield, 
Mass. 

Betts Mach. Co., Wilmington, Del 

Bullard Mach. Tool Co., Bridgeport, 
Conn 

Colburn Mach. Tool Co., Franklin, 
Pa 


Gisholt Mach. Co.’ Madison, Wis 

Harrington, Son & Co., Edwin, Phila- 
—, Pa. 

McCabe, J. J., New York. 

Mitts & Merrill, Saginaw, Mich 

Newton Machine Tool Wks., Inc., 
Phila., Pa. 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., 
phia, Pa. 

Vandyck Churchill Co., 


Philadel- 
New York. 


Boring Tools 


Armstrong Bros. Tool Co., Chicago, 
Ill 


Krieger Tool & Mfg. Co., Chicago, 
Il) 


Hox Tools, Roughing 
Bardons‘& Oliver, Cleveland, O 


Brazing ° 


Industrial Oxygen Co., New York 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
Hill, Clarke & Co., Ine Boston, 
ass 
| Lapointe Mach. Tool Co., Hudson, 
ass 
Bulldozers 
Bliss Co., E. W . Brooklyt1 N. ¥ 
National Machinery Co., Tiffin, O 
Niles-Bement-Pond Co... New York 


American School of Correspondence, | 


Chicago, Ill. 
Hill Publishing Co., 
Sames, Chas 


New York 


Boosters 


Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 


| Crocker-Wheeler Co., Ampere, N. J. 


General Electric Co., New York 
Northern Elec. Mfg. Co., Madison, 


1s, 





Prentiss Tool & 


York 


New 


Supply Co., 


Tool 
lool Co., 


Armstrong Bros Chicago, 
Ill 


Hammacher, Schlemmer & Co., New 


. : York . 
M., Jersey City, N. J. | Morse Twist Drill & Mach. Co., New 


Bedford, Mass 


Calipers 
Brown & 
dence, R 
Schuchardt & Schutte, New York 
Slocomb Co., J. T., Providence, R. I. 
Starrett Co., L. S., Athol, Mass 


Sharpe Mfg. Co., Provi- 
I 











Cams 

Bilgram, Hugo, Phila., Pa 

Boston Gear Works, Norfolk Downs, 
Mass 

Manville 
Conn 


Bros Co Waterbury, 


Carborundum 
See Grinding Whee 
Carborundum Paper and 
Cloth 


Carborundum Co Niagara Fall 
_ o 


Case-Hardening 


American Gas Furnace Co New 


York. 
Rogers & Hubbard Co 


Conn 
Williams « eo, d & 
N. ¥ 


Middletowt!r 


Brooklyn, 


Brass and Bronze 
Rochester, N. ¥ 
Buffalo, N. ¥ 


Castings, 
Clum & Atkinson, 
Lumen Bearing Co 
Castings, Die Molded 


Berry & Parker, Erie, Pa. : 
Franklin Mfg. Co., H. H., Syracuse 
oe 


Castings, Iron 
Birdsboro Steel Fdry 
Birdsboro, Pa 


& Mach. Co., 


Cell Drier Machine Co Taunton, 
Mass 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn 


lavior & Fenn Co., Hartford, Conn 

Castings, Steel 

Birdsboro Steel Fdry 
Birdsboro, Pa 


& Mach. Co., 


Cast Iron Brazing 
Industrial Oxygen Co., New York 


Cement, Cast Steel 
Clark Cast Steel Cement Co., 
ton, Conn i 
Obermayer & Co., 5., 

Centering Machines 
Hendey Mach Co., Torrington, 


Conn } } 
McCabe, J. J., New York 
Niles-Bement-Pond Co., 


Shel 


Cincinnati, O 


New York 
Hartford, 


Pratt & Whitney Co., 
Conn. ; 
Prentiss Tool & Supply Co., New 


York 
Whiton Mach. Co., D. E., New Lon- 


don, Conn. 
Centers, Planer 
Cincinnati Planer Co., Cincinnati, O 
Fay & Scott, Dexter, Me : 
Morse Twist Drill & Mach. Co., 
Bedford, Mass 


New 


New Haven Mfg. Co., New Haven, 
Conn 
Pratt & Whitney Co., Hartford, 
Conn 


Woodward & Powell Planer Co., 


Worcester, Mass 


Chains, Driving 
Boston Gear Works, Norfolk Downs, 
Mass 


Diamond Chain & Mfg. Co., Indian- 
apolis, Ind 
Link-Belt Co 
Morse Chain Co 
Whitney Mfg. Co 


Philadelphia, Pa. 
Ithaca, N 
Hartford, Conn 


Chucking Machines 
American Tool Wks. Co., Cin., 0 
Bardons & Oliver, Cleveland, 0 
Brown & Sharpe Mfg. Co., Proy 
dence, K 
Cleveland Automat 
Cleveland, O 
Gisholt Mach. Co 
LeBlond Mach 
Cincinnath, VU 
McCabe, J. . 
Reed Co -. i.. 
Warner & Swasey Co., 
Ohio 
Whitcomb-Blaisdell Machine 
Co., Worcester, Mass 


Chucks, Drill 


Almond Mfg. Co., I 
ham, Mass 
Brown & Co., R. H., 

Conn 
Celfor Tool Co., 
Cleveland Twist Drill Co., 
© 


Machine Co, 


Madison, Wis 
lool Co K ics 


New York 
Worcester, Mass 
Cleveland 


lool 


R., Ashburn 
New Haven, 


Chicago, Ill. 
Cleveland 
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Chucks, Drill —Continued. 

Cushman Chuck Co., Hartford, 
Conn 

Horton & Son Co E Windsor 
Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y 

Skinner Chuck Co Ne Britain, 
Conn 

Standard Tool Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming- 
ton, Del 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Whitney Mfg. Co., Hartford, Conn 

Whiton Mach. Co., D. E.. New Lon 
don, Conn. 

Wiley & Russell Mfg. C¢ Green- 
field, Mass 

Chucks, Lathe 


Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn 


Gisholt Mach. Co., Madison, Wis 
Hoggson & Pettis Mfg. Co., New 
% Haven, Conn 

Horton & Son Co., E., Windsor 


Locks, Conn 
Niles-Bement-Pond Co, New York. 
Pratt Chuck Co., Frankfort, N. Y 
Skinner Chuck Co., New Britain, 
Conn. 
Union Mfg. Co., 
Whiton Mach. Co., 
don, Conn. 


New Britain, Conn. 
D. E., New Lon- 


Chucks, Planer 


, Cincinnati, O. 
Edwin, Phila- 


Cincinnati Planer Co 
Harrington & Son Co., 


_ delphia, Pa. 
New Haven Mfg. Co., New Haven, 
_ Conn 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 
Chucks, Split 
Hardinge Bros., Chicago, Ill. 
Rivett Lathe Mfg. Co., Boston, Mass. 
Sloan & Chace Mfg. Co., Ltd., New- 
ark, N 
Circuit Breakers 
Crocker- Wheeler Co., Ampere, N. J 
General Electric Co., New York. 
Western Electric Co., Chicago, Ill 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Clamps 

Hammacher, Schlemmer & Co., New 
York 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Starrett Co., L. S., Athol, Mass 

rudor Mfg. Co., Taunton, Mass. 

Clocks, Watchman’s 

Hardinge Bros., Chicago, II! 

Clutches, Friction 

Ainerican Tool & Machine Co s0S- 
ton, Mass 

Bliss Co., E. W Brooklyn, N. Y. 


=. Son & Co., W. H., Chicago, 
ll 


astern Machinery Co., New Haven, 


Conn 


Evans Friction Cone Co Newton 
Centre, Mass 

Farrel Fdry. & Ma Co., Ansonia 
Conn 

Johnson Mach Co., Carlyle, Hart 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa 

New Haven Mfg. Co.. New Haven 
Conn 

Niles Bement Pond Co New York 

Williams Foundry & Machine €o.., 
Akron, Ohio 

Coal Handling Machinery 


Link-Belt Co., Philadelphia, Pa. 
Compound, Core 
Obermayer Co., S., ¢ lati, O 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jersey 
City, N. J : 
Compressors, Air 


Blaisdell Machinery Co Bradford, 
Pa 
Bury Compressor Co., Erie, Pa 


Clayton Air Compressor Works. New 
York 

Independe nt 
Chicago 


Pneumati Tool C 
Ii1 


| 

| Compressors, Air— Continued. 
Ingersoll-Rand Co., New York. 

Spacke Machine Co., | W lr 
apolis, Ind. 


idian- 


Compressors, Gas 


Blaisdell Machinery Co., Bradford, 


Pa 
ngersol 


Rand Co., Ne 


Cones, Friction 


Evans Friction Cone Co., 
Centre, Mass 
and Strapa 


Connecting Rods 


Connecting Rod C 
Pa 


Standard o.. 


Beaver Falls, 
Contract Work 


Blanchard Machine Co., Cambridge, 


ass. 
Cell Drier Mach. Co.. Taunton, Mass. 
Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 
Manville Bros Co., Waterbury, 
Conn. 
Merritt, Jos., Hartford, Conn 
Owen Machine Tool Co., Spring- 
field, O 
Schaeffer Mach. Wks., Phila., Pa. 
Turner Mach. Co., Danbury, Conn. 
Controllers and Starters, 


Electric 


Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York 

Westinghouse Electric & Mfg. C 
Pittsburg, Pa. 


O 


Conveyors, Automatic 

Lamson Consolidated Store Service 
Co., Boston, Mass. 

Link-belt Co., Philadelphia, Pa. 


Ceping Machines 
Long & Allstatter Co., 


Ohio 
Niles-Bemert-Pond Co., 


Hamilton, 
New York. 


Corundum 


See Grinding Wheels. 


Cotters 

Cleveland Twist Driil Co., Cleveland, 
Ohio 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Standard Tool Co., Cieveland, O 


Union Twist Drill Co., Athol, Mass. 
Whitmar & Barnes Mfg. Co., Chi- 
cago, Ik. 


Couanterbores 

Cieveland Twist Drill Co., Cleveland, 
Ohio 

Morse Twist Drilt & Mach. C 
Bedford, Mass. 

Slocomb Co., J. T., Prov, R. I 

Starrett Co., L. S., Athol, Mass 


New 


0., 


Counters, Revoluation 
Root Co., C. J., Bristoi, Conn 
Schuchardt & Schutte, New York 
Veeder Mfg. Co., Hartford, Conn 


Countershafts 


Almond Mfg. Co., T. R, 
ham, Mass 

Builders Lron 
R. I 


Ashburn- 


Foundry, Providence, 


Coates Clipper Mfg. Co., Worcester, 
Mass 

Evans Friction Cone Co., 
Centre, Mass 

LeBlond Mach 
cinnati, O 

McCabe, J J., New York. 

Mossberg Wrench Co., Central Falls, 


Newton 


Tool Co., R. K., Cin- 


ee 

Norton Grinding Co., Worcester, 
Mass 

Safety Emery Wheel Co., Spring- 
field, O 

Smith Countershaft Co., Boston, 
Mass 


Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass 
Wilmarth & Morman Co 


Rapids, Mich 


Grand 





Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syracuse, 
N. Y. 

Couplers, Huse 

Independent Pneu. Tool Co., Chi- 
cago, Ill 

Ingersoll-Rand Co., New York 





Couplings 
Almond Mfg 

ham, Mass. 
Caldwell & Son Co 


ter, N 


New York. 
Maris Bros., 


troit, Mich. 
Obermayer Co., S., 
Pawling & 

kee, Wis 
Sellers & Co . 

phia, Pa. 


Inc., 


Yale & Towne Mfg 


Niles-Bement-Pond C 


Dixon Crucible Co., 
City, N. J. 
Obermayer Co., 38 
Crushers 
Farrel Fdry 
Conn 


Link-Belt Co., 


dry 
Obermayer Co., 
Paxson Co., 
Cups, Grease 
Lunkenheimer Co., 
Cutters, Milling 
Adams Co.., 


S., 


Park, Mass. 
Boker & Co., 
Brown & Sharpe 

dence, R 


ark, N. J 


_ford, Ill 


Sloan & Chace Mfg. ( 
ark, N. J. 
Standard Tool Co., 


Armstrong Bros 


ter, N. Y 


Sudbury, Mass 
McCabe, i & 
Newton Mach. Tool 

Philadelphia, Pa. 
Pratt & Whitney ( 
Conn 


York. 





Co., T. 


Harnischfeger, 


Wm., 


Co., 


De 


& Mach. Co., 


Niles-Bement-Pond Co., ! 
Philadelphia, Pa. 


J. W., Phila., 


Co., 


M., 


Kearne)s « Trecker, 
Wis 

Morse Twist Drill & Mach 
Bedford, Mass. 

Owen Mach. Tool Co., 
Ohio 

Pratt & Whitney 
Conn 

togers Works, Jno 
City, N. J 


Union Twist Drill Co., 

Ward & Son, Edgar 
Mass 

Whitney Mfg. Co., 


ville, Ill 

Brown & Sharpe Mfg. 
dence, R. I 

Davis Machine Co., W 


‘o., 


Vandyck Churchill Co., 





R.. 


Link-Beit Co., Philadelphia, Pa. 
H 


York. 


New 


Pa. 


Cincinnati, 


Dubuque, Iowa. 
Becker Milling Machine Co., 


Hermann, New 
Mfg. 


Co., 


Hardinge Bros., Chicago, Ill 
Harrison & Knight Mfg. Co., New- 


Ingersoll Milling Mach. Co., 


Milw 


Co 


Ashburn- 
H. W., Chicago, 


Ill 
Davis Machine Co., W. P., Reches- 


Nicholson & Co., W. Wilkes- 
Barre, Pa 

Niles-Bement-Pond Co., New York 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Standard Gauge Steel Co., Beaver 
falls, Pa 

Williams Fdry. & Mach. Co., Akron, 
Ohio 

Cranes 

Brown Hoisting Mach. Co., Cleve- 
land, O. 

Case Mfg. Co., Columbus, O. 

Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 

Manning, Maxwell & Moore, Inc., 


Philadelphia, Pa. 
Nicholls, Wm. S., New 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, 


Cincinnati, O. 
Milwau- 


Philadel- 


Shepard Flectric Crane & Hoist Co., 

Montour Falls, N. Y. 
Vandyck Churchill Co., New York. 
New York. 
Crank Pin Turning Macl.ines 
New York. 


Underwood & Co., H. B., Philadel- 
phia, Pa 
Crank Shafts 
Standard Connecting Rod _ Co., 
Beaver Falls, Pa. 
Crucibles 
Joseph Jersey 


, Cincinnati, O. 


Ansonia, 


York. 


Cupolas, and Ladles, Foun- 


Cincinnati, O. 


Oo. 


Hyde 


York. 
Provi- 


Cleveland Twist Drill Co., Cleveland, 
oO 


Rock- 
aukee 


, New 


Springfield, 


Ltd., 


Hartford, 


Gloucester 


New- 


Cleveland, O 


Athol. Mass. 
r., Boston, 


Cutting-off Machines 


Tool Co., 


Hurlburt-Rogers Mach. Co., 


New York 


Hartford, Conn 


Chicago, 


i 
Bignall & Keeler Mfg. Co., Edwards- 


Co., Provi- 
P., Roches- 

South 
Wks., Inc, 


Prentiss Tool & Supply Co., 


New 


Hartford, 


Ne Ww 
York. 


De- 


s 





Cutting-off Tools 
Armstrong Bros. Tool Co., Chicago, 
Til 


Billings & Spencer Co., Hartford, 


Conn. ; : ; 
Cleveland Twist Drill Co., Cleveland, 


O. : 
Fitchburg Machine Works, Fitch- 


burg, Mass. : . 
Krieger Tool & Mig. Co., Chicago 
I 


O. K. Tool Holder Co., Shelton, 
Conn. 
Pratt & Whitney Co., Hartford 
Conn. 


Diamond Tools 


American Emery Wheel Co., Provi- 
dence, R. I. . 
Dickinson, Thos. L., New York. 


Safety Emery Wheel Co., Spring- 
field, O. 

Dies, Sheet Metal 

American Tube & Stamping Co 


Bridgeport, Conn. eae 
Bliss Co., E. W., Brooklyn, N. Y. 
Consolidated Press and Tool Co., 

Hastings, Mich. 
Ferracute Mach. 

N. J. A : 
Globe Machine & Stamping Co., 

Cleveland, O. 
Manville Bros. Waterbury, 

Conn. 


Co., Bridgeton, 


Co., 


Dies, Sub-Press 


Sloan & Chace Mfg Newark 


Co., 

Waltham Machine Works, Waltham 
Mass. 

Dies, Threading, Opening 


Boker & Co., Hermann, New York 
Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O 


Geometric Tool Co., New Haven, 
Conn. : : 
Jones & Lamson Machine Co.; 
Springfield, Vt. 
Pratt & Whitney Co., Hartford 

Conn 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Drawing Materials 

Alteneder & Son, Theo., Philade 


phia. Pa : a 
Kolesch & Co., New York. 
Drafting Machines 
Universal Drafting Mach. Co., Cleve- 

land, O. 

Drilling Machines, Bench 
American Watch Tool Co., Walthar 


as 


Mass. 
Barnes Co., W. F. & John, Rockford 


Ul. ; 
Boynton & Plummer, Worcester 
Mass. ; 
Pratt & Whitney Co., Hartford 
Conn. 


Prentice Bros. Co., Worcester, Mass 
Rockford Drilling Mach. Co., Rock 


ford, Ill. ; 
Slate Machine Co., Dwight, Hart 
ford, Conn : 
Ltd., New 


Sloan & Chace Mfg. Co., 


ark, N. a 7 . 
U. S. Electrical Tool Co., Cincinnat 
(>, 


Drilling Machines, Boiler 
American Tool Works Co., Cin., © 


Bickford Drill & Tool Co., Cinci! 
nati, O. : 
Boynton & Plummer, Worcester 
ass 


Foote-Burt Co., The, Cleveland, O 
Ingersoll-Rand Co., New York. 
McCabe, J. J.. New York 
Niles-Bement-Pond Co., New Yort 
Prentice Bros. Co., Worcester, Mass 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Baush Mach. Tool Co., Springfield 
Mass 


Bickford Drill & Tool Co., Cincinnati 


Flather Planer Co., Mark, Nashua 
1. H 





N. . 
Foote-Burt Co., The, Cleveland 
Ohio. 
Fosdick Mach. Tool Co., Cin., O 
Hardinge Bros., Chicago, Ill 















September 24, 1908 AMERICAN MACHINIST 4! 





























““‘WHITNEY” Detachable or Riveted Chains are used by prominent 
Machinery Builders and by the Leading Makers of Auto- 
mobiles and Motor-Driven Commercial Cars. 





Investigate the great improvements in “Whitney” Roller Chains for the Season of 1909. 





NEW 
“WHITNEY” 


QUIET 
CHAIN 


(Schmidt Patent) 





If you are not taking advan- 
tage of the Woodruff Patent 
System of Keying it will pay you 
to investigate. 

Better results and a great 
saving in cost. 

We carry 95 regular sizes of 
Keys and Cutters in stock for 
immediate delivery. 





The Whitney Mfg. Co., Hartford, Conn. 
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Drilling Machines, Maltiple 
Spindle—Continued. 
Harrington Son & Co., Edwin, 

delphia, Pa. 


Phila- 


Henry & Wright Mfg. Co., Hartford, 
Conn 
Hill, Clarke & Co., Inc., Boston, 


Mass. 
Marshall & Huschart Machry. Co., 
Chicago, Ill 


McCabe, J. J.. New York. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

— Tool «& Supply Co., New 
Yo 

Rockford Drilling Mach. Co., Rock- 
ford, 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 

Slate Machine Co., Dwight, Hart- 
ford, Conn 


Taylor & Fenn Co., Hartford, Conn. 


Drilling Machines, Portable 

Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky 

Coates Clipper Mfg. Co., 
Mass. 

Gem Mfg. Co., 


Worcester, 


Pittsburg, Pa 


Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York 
Newton Machine Tool Wks., Inc., 


Phila., Pa 


Niles- Bement-Pond Co., New York. 


U. Electrical Tool Co., Cincinnati, 
6. 

Drilling Machines, Radial 

American Tool Works Co., Cin., O. 

Baush Mach Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fitchburg Machine Works, Fitch- 


burg, Mass 
Foote-Burt Co., Cleveland, O 
Fosdick Mach. Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hilbert Mach. Co., Cincinnati, Ohio, 
Marshall & Huschart Machry. Co., 


Chicago, Il. 
McCabe, J. J.. New York. 


Morris Foundry Co., Jno B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Newton Mach. Tool Wks., Inc., 
Phila., Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

Prentiss Tool & Supply Co., New 
York. 


Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., Detroit, 
Mich. 


Drilling Machines, Rail 


Foote-Burt Co., Cleveland, O. 


Newton Machine Tool Wks., Inc., 
Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 

Standard Tool Co., Cleveland, O. 


Drilling Machines, Turret 
Fay Machine Tool Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Works Co., Cin., O. 

Baker Bros., Toledo, O. 

— Co., W. F. & John, Rockford, 
ll 

Beaman & Smith Co., Prov., R. I. 

Boynton & Plummer. Worcester, 
Mass 


Celfor Tool Co., Chicago, Ill 


Cincinnati Mach. Tool Co, Cincin- 
nati, O. 
Clark, Jr., Elec. Co., Inc., Jas, 


Louisville, Ky 
Davis Machine Co., W. P., 
ter, N. Y 
Fosdick Mach. Tool Co., Cin., O 
Foote-Burt Co., Cleveland, O 
Gould & Eberhardt, Newark, N. J. 


Roches- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Henry & Wright Mfg. Co., Hartford, 
Conn. 

Hill, Clarke & Co., Inc., Boston, 


Mass 
Hoefer Mfg. Co., Freeport, III. 
Kern Mach. Tool Co., Cincinnati, O. 
Knight Machry. Co., W. B., St. 
Louis, Mo. 
Marshall & Huschart Machry Co., 
Chicago, Ill. 





Drilling Machines, Upright 
—Continued. 
McCabe, J. J., New York. 


Mechanics Machine Co., Rockford, 
Ill 


Morse Twist Drill & Mach. Co, New 
Bedford, Mass. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York 
Prentice Bros. Co., Worcester, Mass. 


—— Tool & Supply Co., New 

Ruckford Drilling Mach. Co., Rock- 
ford, 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 
bley — a Tool Co., South 
Bend 

Slate Mach. Co., Dwight, Hartford, 
Conn. 

-— = Chace Mfg. Co., Newark, 

Taylor & Fenn Co., Hartford, Conn. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., Detroit, 


Mich. 
Drills, Center 
Cleveland Twist Drill Co., Cleveland, 
oO. 
M:rse Twist Drill & Machine Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 


Conn. 
Slocomb Co., J. T., Prov., R. 1. 
Cleveland, O. 


Standard Tool Co., 
Drills, Electric 


Hartford, 


Clark, Jr., Elec. Co. Ine., Jas., 
Louisville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Van Dorn Elec. Mfg. Co., Cleveland, 
Ohio. 

Drills, Flat 

Celfor Tool Co., Chicago, Lil 

Lincoln Williams Twist Drill Co., 
Taunton, Mass. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Drills, Hand 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., Worcester, 
Mass. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
~- Electrical Tool Co., Cincinnati, 


Drills, Pneumatic 
Clayton Air Compressor Works, New 


ork. 
Independent Co., 


Chicago, Ill. 
.ugersoll-Rand Co., New York. 


Drills, Ratchet 
ee Bros. Tool Co., 


New York. 


Pneumatic Tool 


Chicago, 


Boker & Co., Hermann, 


Cieveland Twist Drill Co., Cleveland, 

Hisey-Wolf Mach. Co., Cin., O. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Gloucester 


City, ! 
Scandard Tool Co., 
Drills, Rock 


Ingersoll-Rand Co., 
Northern Electrical Mfg. Co 
son, Wis. 


Drill Speeder 
Graham Mfg. Co., 


Cleveland, O. 


New York. 
, Madi- 


Providence, R. I. 


Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Dynamos 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

Eck Dynamo & Motor Co Belle 
ville, N. J. 

General Electric Co., 

Jantz & Leist Elec. Co , 

Northern Elec. Mfg. Co., 
Wis. 

oth Bros. & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


New York. 
Cin., O. 
Madison, 





Electrical Supplies 

Clark, Jr., Elec. Co., Inc, James, 
Louisville, Ky. 

Crocker- Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cincinnati, 

Northern Elec. Mfg. Co., Madison, 

fis. 

Roth Bros. & Co., Chicago, Ill. 

Triumph Electric Co., Cincinnati, O. 

Van Dorn Elec. & Mfg. Co., Cleve- 
land, Ohio. 

Wagner Elec. Mfg. Co., 
Mo. 

Western Electric Co., 


St. Louis, 


Chicago, Ill. 


Westinghouse Elec Mfg. Co., 
Pittsburg, Pa 

Electrically Driven Tools 
and Machinery 

American Tool Works Co., Cin., O. 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ransom Mfg. Co., Oshkosh, Wis. 
Roth Bros. & Co., Chicago, Ill. 
U.S. Electrical Tool Co., Cincinnati, 
oO. 
Van Dorn Elec. & Mfg. Co., Cleve- 
land, Ohio 
Western Electric Co., Chicago, Il. 


Elevators 


Albro-Clem Elevator Co., Philadel- 
phia, Pa. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa 
Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 
American Emery Wheel Co., Provi- 
dence, R. I. 
Bay State Stamping Co., 
ass. 
Desmond-Stephan Mfg. 
bana . 
Diamond Saw & Stamping Works, 
Buffalo, N. 
Dickinson, Thos. L., New York. 
Safety Emery Wheel Co., Spring- 
field, 
Standard Tool Co., Cleveland, O. 
Vitrified Whee! Co., Westfield, Mass. 
Wrigley Co., Thos.,. Chicago, Ill. 


Worcester, 


Co., Ur- 


Enclosures, Tool-Room 

Hart & Cooley Co., New Britain, 
Conn. 

Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Engineers, Mechanical and 


Electrical 
Crocker-Wheeler Co., Ampere, N. J. 
Merritt, Jos., Hartford, Conn. 


Engines, Gas and Gasolene 

Ampematic Mach. Co., Bridgeport, 

Biaisdel Bradford, 
a 


Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 


Machinery Co., 


Engines, Motor 
sam Mfg. Co., H H., Syracuse, 


Engines, Steam 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Engraving Machinery 
Gorton Mach. Co., Geo., Racine, Wis. 
Exhaust Heads 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Exhibition Machinery 
Philadelphia Bourse, Phila , Pa. 


Expanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Eyelet Machinery 

Manville Bros. Co., Waterbury, 
Conn. 


Factory Equipment 
Mfg. Equipment & Eng. Co., Boston, 
Mass. 





Fans, Electric 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Northern Elec. Mfg Co., Madison, 
is. 
Sturtevant Co., B. F., Hyde Park, 
Mass 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Western Electric Co., Chicago, Ill. 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., New 


York. : 
National File and Tool Co., Phila- 
delphia, Pa. 
Nicholson File Co., Prov., R. I. 


E. P, New York. 


Reichhelm & Co., 
Fitchburg, Mass. 


Simonds File Co., 
Filing Machines 


Henry & Wright Mfg. Co., 
Conn. 


Hartford, 


Filler, Iron 


Clark Cast Steel Cement Co., Shelton, 
Conn. S 

Felton, & Co., Philadelphia, 
Pa. 


Sibley 
Flexible Shafts 


Chicago Flexible Shaft Co., Chicago, 
Il 


Coates Clipper Mfg. Co., Worcester, 
N 


Mass. 
Gem Mfg. Co., Pittsburg, Pa. 


Forges 


Boynton & 
Mas +4. 

Bradley & Son, C. C., Syracuse, N. Y. 

National Machinery 'Co., Tiffin, 


Plummer, Worcester, 


Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 

Forgings, Drop 

Bites & Spencer Co., Hartford, 
Con 


Bliss a E. W., Boost n, N. Y. 
Brown & Co., R. H., New Haven, 


Conn 
Crescent Forgings Co., Oakmont, Pa. 
oO. . Tool Holder Co., Shelton, 


Conn. 
Williams & Co., J. H., Brooklyn, 
ee 
Forgings, Steel 
Crescent Forgings Co., Oakmont, Pa. 
McInnes Steel Co., Corry, Pa. 
Foundry Furnishings 
Adams Co., Dubuque, Iowa. 


Goldschmidt Thermit Co., New York. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., ’Phila., Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Frictions, Paper and Iron 

Rockwood Mfg. Co., Indianapolis 
Ind. 

Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 


ork. 
Caisse Flexible Shaft Co., Chicago, 
ll. 


Tate, Jones & Co., Pittsburg, Pa. 
U. S. Gas Furnace Co., Providence, 


i ee 

Westmacott Gas Furnace Co., Prov 
dence, R 

Furnaces, Gas 


American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chicago 
lll 


New York. 


Rockwell Furnace Co., 
Providence 


U. S. Gas Furnace Co., 


R. 1. 
Westmacott Gas Furnace Co., Provi- 
dence, 
Furnaces, Melting 
—— Gas Furnace Co., 


ork. 
caleneo Flexible Shaft Co., Chicago, 


Obermayer Co., S., Cincinnati, O. 
U. S. Gas Furnace Co., Providence, 


New 


R. I 
Westmacott Gas Furnace Co., Provi 
dence, R 


5; Fee | 
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A JOBBING MILLER 


which has been adapted as such gener- 
ally and is suitable for every 


kind of Plain Milling 





NO. 15 PLAIN MILLING MACHINE 
Can be furnished Motor Driven or with an Automatic Feed of 60" 


Immediate Delivery 


Send for Catalog Edition “C” Printed in Three Languages. 


THE GARVIN MACHINE COMPANY, 
SPRING AND VARICK STREETS, NEW YORK CITY. 
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Furnaces, Oil 

Rockwell Furnace Co., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., Prov- 
idence, R. I 


Furniture, Machine Shop 


Hart & Cooley Co., New Britain, 
Conn. ae 

Manufacturing Equip. & Engineer- 
ing Co., Boston, Mass. 


Merritt & Co., Philadelphia, Pa 
Recording 


Waterbury, 


Gages, 


Bristol Co., Conn. 

Gages, Standard 

Ames & Co., B. C., Waltham, 

Brown 6, sms Mfg. Co., 
dence, 1. 

agent Twist Drill Co., 


Mass. 
Provi- 


Cleveland, 
Hartford, 
Co., 


Henry & Wright Mfg. Co., 


Conn. 
Morse Twist Drill & Mach. 
Mass 


New Bedford, 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester 
city, N. J 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Gages, Steam 

Bristol Co., Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, lowa 


American Watch Tool Co. WwW altham, 


Mass 
Becker Milling Machine Co., Hyde 
Park, Mass ; 
Bickford Drill & Tool Co., Cincin- 
nati, 
Bilgram, Hugo, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Provi- 
dence, 


Buffalo Gear & Pattern Works, Buf- 
falo, ! 
Cincinnati 
Ohio 
Eberhardt Bros. 

N. J 


Shaper Co., Cincinnati, 


Mach. Co., Newark, 


Fellows Gent Shaper Co., Spring- 
field. 

Gleason eine 

Gould & Eberhardt, 

Harrington, Son & Co., 
deiphia, Pa. 

McCabe, J. J.. New York 

Newton Machine Tool Works, 
Philadelphia, Pa 

Niles-Bement-Pond Co., New York. 


Rochester, N. Y 
Newark, N. J. 
Edwin, Phila- 


Inc., 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


New York 


Schuchardt & Schutte, 
Hartford, 


Slate Machine Co., Dwight, 
Conn. 

Sloan & Chace 
N. J 


Mfg. Co., Newark, 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind 


Van Dorn & Dutton Co., 


oO. 

Walcott & Wood Mach. 
Jackson, Mich 
Waltham Machine 

Mass. 
Whiton Machine Co., D. E., 
London, Conn. 


Cleveland, 
Tool Co., 
Works, Waltham, 
New 


Gear Testing Machinery 


Gisholt Mach Co., Madison, Wis 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk Downs, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Buffalo Gear & Pattern Works, 
Buffalo, N. Y. 

Caldwell & Son Co., H. W., Chicago, 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill 

Cincinnati Gear Co., Cincinnati, 

hio. 

Davis, Rodney, Philadelphia, Pa 

Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., Newark, 

Farrel Fdry. & Mach. Co., Ansonia 


Conn 


Fawcus Mach. Co., Pittsburg, Pa. 


~eese Gear Shaper Co., Spring- 
eld, Vt. 
Gleason Works, Rochester, Mass. 


Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Hardinge Bros., Chicago, Ill. 














Gears, Cut—OContinued. 


Harrington, Son & Co., 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, Cleve- 
land, Ohio. 

Lea Equipment Co., New York. 

| Process Rawhide Co., Syracuse, 


Nuttall Co., R. D., Pittsburg, Pa. 

Owen Machine Tool Co., Spring- 
field, Ohio. 

7 Gear Works, Philadel- 
phia, 

Sawyer Gear Works, Cleveland, O. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 

ves Dorn & Dutton Co., Cleveland, 


Rocks, Pa 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Gears, Molded 
Caldwell & Son Co., H. W., 


Ill. 

Feed Deets & Mach. Co., Ansonia, 
Co 

Franklin Mfg. Co., H. H., Syracuse, 
N.Y 

Rappers & Scott Co., 

—— Gear Works, Philadel- 

Taylor. ~~" Mfg. Co., McKees 
Rocks, 

Van Dorn & Dutton Co., Cleveland, 
oO. 


Edwin, 


Chicago, 


Cleveland, 


Gears, Rawhide 


Regen Gear Works, Norfolk Downs, 

Mass. 

Chicago Raw Hide Mfg. Co., Chicago, 
Ill 

Earle Gear & Mach. Co., Philadel- 
phia. Pa. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Ebernardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Horsburg & Scott Co., Cleveland, O. 

New Process Rawhide Co., Syracuse, 


Nuttall Co., R. D., Pittsburg, Pa. 


ee hia Gear Works, Philadel- 

phia, , 

Sawyer Gear Works, Cleveland, O. 

von Dorn & Dutton Co., Cleveland, 

Gears, Worm 

Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Boston Gear W orks, Norfolk Downs, 

ass. 

Cincinnati Gear Co.,” Cincinnati, 

Ohic 


Eberhardt Bros. Mach. Co., Newark, 
Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Fawcus Machine Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Horsburg & Scott Co., Cleveland, O. 
Nuttall Co., RK. D., Pittsburg, Pa. 

Philadelphia Gear Works, Philadel- 


phia, Pa 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa 

Van Dorn & Dutton Co., Cleveland, 
Oo 

Generating Sets 

Burke Electric Co., Erie, Pa. 


Crocker- Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, Il. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Electric Co., Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., New 


York. 
Graphite 
Dixon Crucible Co., Jos., Jersey City. 
a Co., S., Cincinnati, O 


Grinders, Center 


Cincinnati Electrical Tool Co., 
cinnati, 
Coates Clipper Mfg. Co., 


Cin- 


Worcester, 


Mass. 

Clark. Jr.. Elec. Co., Inc., James, 
Louisville, Ky. 

Gem Mfg. Co., Pittsburg, Pa 

Heald Mach. Co., Worcester, Mass. 


Cincinnati, O. 
Cincinnati, 


New York. 
Cin., Q. 


Hisey-Wolf Mach. Co., 
a. an Machine Tool Co.. 


Niles-Bement-Pond Co., 
U. 8S. Electrical Tool Co., 





Grinders, Cutter 


Bath Grinder Co., Fitchburg, Mass. 

Becker Milling Mach. Co., Hyde 
Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. 

Cincinnati Milling Machine Co., 
cinnati, 

Clark, Jr., Elec. Co., Inc., Jas., Louis- 
ville, Ky. 

Crocker-Wheeler Co., Ampere, N. J. 

Garvin Machine Co., "New York. 

Gould & Eberhardt, Newark, N. J. 

Heald Mach. Co., Worcester, Mass. 


Provi- 


Cin- 


Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll Milling Mach. Co., Rock- 
ford. Ill 

LeBlond Mach. Tool Co., R k., 
Cincinnati, Ohio 

McCabe, J. J., New York. 

National Machine Co., Hartford, 
Conn. 

Niles-Bement-Pond Co., New York. 

~— Grinding Co., Worcester, 

Pratt “& Whitney Co., Hartford, 

New 


Co 
Prentiss Tool & Supply Co., 
Rivett Lathe Mfg. Co., Boston, Mass. 


vf Electrical Tool Co., Cincinnati, 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Grinders, Cylindrical 


Bath Grinder Co., Fitchburg, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Norton Grinding 
Mass. 


Grinders, Disc 


Bath Grinder Co., Fitchburg, Mass. 
Besly & Co, Chas. H., Chicago, lll. 
1 a Machine Co., Providence, 


Gardner Machine Co., Beloit, Wis. 

Heaia Mach. Co., Worcester, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Taylor & Fenn Co., Hartford, Conn. 


Grinders, Drill 


Co., Worcester, 


Heald Mach Co., Worcester, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Sellers & Co., Inc., Wm., Philadel- 


phia, Pa. 

Standard Tool Co., Cleveland, O 

U. 8. Electrical Tool Co., Cincinnati, 
Ohio. 

Wilmarth & Morman Co.. 
Rapids, Mich. 


Grinders, Internal 
Bath Grinder Co., Fitchburg, Mass. 


Grand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Heald Mach. Co., Worcester, Mass 


Landis Tool Co., Waynesboro, Pa 
Rivett Lathe Mfg. Co., Boston, Mass. 
v. 8. Electrical Tool Co., Cincinnati, 


Grinders, Knife 


American Wood Working Mchy. Co., 
Rochester, N. Y. 

Safety Emery Wheel Co., Spring- 
field, O, 

Grinders, Portable 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Coates Clipper Mfg. Co., 


ass. 
Hisey-Wolf Mach. Co., Cincinnati, O, 
U. 8. Electrical Co., Cincinnati, Ohio. 


Worcester; 


Grinders, Tool 
oe Bros. Tool Co., Chicago, 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bath Grinder Co., 
Blount Co., J. G., Everett, 
Brown & Sharpe Mfg. Co., 
dence, R. I. 


Fitchburg, Mass. 
Mass. 
Provi- 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Cincinnati Milling Machine Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky 
Diamond Machine Providence, 
R. 1 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Grant Mfg. & Mach. Co., Bridgeport, 
Conn 


Co., 











Tool —Continued. 
Harrington, Son & Eésin, 


Philadelphia, Pa 
Heald Mach. Co., Worcester, Maas. 
Hisey-Wolf Mach. Co., Cincin., @ 
Landis Tool Co., Waynesboro. Pa. 
LeBlond Mach. Tool Co., R. &., 
Cincinnati, Ohio 
McCabe, J. J.. New York. 
Morse Twist Drill & Mach. Co., Sew 
Bedford, Mass. 


Grinders, 


Co., 


Mummert, Wolf & Dixon Co., Haao- 
ver, Pa 

Niles-Bement-Pond Co., New Yeak. 

Norton Grinding Co., Worcester, 
Mass 

Ransom Mfg. Co., Oshkosh, Wis. 

Rivett Lathe Mfg. Co., Boston, Maas. 

Rockford Drilling Mach. Co., Kegik- 
ford, Ill. 

Safety Emery Wheel Co., Sprjmg- 
field, O. . 

Sellers & Co., Inc., Wm., Phitedel- 
phia, Pa. 

Standard Tool Co., Cleveland, O. 

Tabor Mfg. Co., Phila., Pa. 

U. 8. Electrical Tool Co., Cimdia- 
nati, 


Vandyck ‘Churchill Co., New Yowk 

Vitrified Wheel Co., Westfield, Mass. 

Whitney Mfg. Co., Hartford, Ceam. 

Wilmarth & Morman Co., Goemd 
Rapids, Mich. 


Grinding or Polishing Ma- 
chinery 


- “whe Materia! Co., Philadetpa&da, 

a. 

American Emery Wheel Co., Poes4- 
dence, R. I. 

Barnes Co., W. F. & John, Reek- 
ford, Ill. 

Bath Grinder =. Fitchburg, Mage. 

Besly & Co., ¢ . H., Chicago, Ma 

Blount Co., J. a > 

Brown & Sharpe Mfg. Co., Previ- 
dence, R. 1. 

Builders Iron Foundry, Providence 

Chicago Machine Tool Co., Chteage. 

Cincinnati Electrical Tool Ce, Tia- 
cinnati, 


Clark, Jr., Elec. Co., Inc., Jas., Leute 
ville, Ky 


Coates ¢ ‘ipper Mig. Co.. Woreester, 
Mass. 
Crocker-Wheeler Co., Ampere, B. 3 
Diamond Machine Co., Providemre, 
es 
Gardner Mach. Co., Beloit, Mich 
Harrington, Son & Co. E@whin, 
- 2+ a ey, Pa 
ea Mach. Co., Worcester, Mas 
Hill, Clarke & Co., Inc., Bosten . 


Mass. 
Hisey-Wolf Mach. Co., 
Landis Tool Co., Waynesboro, 
Marshall & Huschart Machry 
Chicago, Ill 


Cincinnati, © 
Pa 
Co. 


' McCabe, J. J.. New York. 


Wercestrr 
Pris 


Co., Bew 


Monarch Emery & Corundum Whee! 
Co., Camden, N. J. 
National Machine Co., Hartfood, 
Conn. 
Newton Mach. Tool Works, ?Per., 
Philadelphia, Pa 
Niles-Bement-Pond Co., New York 
Northern Electrical Mfg. Co., Mads 
son, Wis. 
Norton Grinding Co., 
Mass. 
Pittsburg Emery Wheel Co., 
burg, Pa. 
Prentiss Tool & Supply 
York. 
Ransom Mfg. Co., Oshkosh, Wis 
Roth Bros. & Co., Chicago, I. 
Safety Emery Wheel Co., Spring 
field, oO. 
U.S. Electrical Tool Co.,Cincinnati, O 
Vandock Churchill Co., New 
Vitrified Wheel Co., Westfield, Maw 
Grinding Wheels 
a ~ae e Material Co., Philadelphio 


ey 2 Co., Dubuque, Iowa. 
American Emery Wheel Co., Prewt 


dence, R 
Cogegencun Niagara Fae. 
Worcester 
Diamond Machine Co., Providemee 
eerie Thos. L., New York 


Niles-Bement-Pond Co., New York 
Norton Co., Worcester, Mass. 


Co., 


Coates Clipper Mfg. Co., 
Mass 


Pittsburg Emery Wheel Co., Pitte 
burg, Pa. 
Safety panery Wheel Co.. Sprisr 


field, 
Vitrifie a Wheel Co.. Westfield, Maar 
Whitney Mfg. Co., Hartford, Comm 
Grindstones and Frame 
Cleveland Stone Co., Cleveland, € 
Niles-Bement- Pond Co., New Yor 
Norton Co., Worcester, Mass. 
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on which a saving of 30° 


| 


PINS GROUND ON A LANDIS PLAIN GRINDER 


in 


production cost 


was 


made, 

























Le 


and at the same time a de- 
gree of accuracy obtained far 
superior, to that produced 
on any other machine 


THESE PINS ARE MACHINERY 
STEEL. CENTRAL PORTION IS 
3 3-8 LONG BY I 1-4” DIA- 
METER; TWO END PORTIONS 
11-2” LONG BY 1” DIAMETER. 











1-32” dja. was removed and 
they were finished to size 
within 00025” variation 


limit. 
AVERAGE GRINDING 
TIME 


15 PINS 
PER HOUR 


We have: a new circular 
which shows the application 
of our machines to Engine 
Work. These are free and 
can be had for the asking 


WAYNESBORO, PA., U. S. A. 





LANDIS TOOL COMPANY, 


AGENTS—Marshall & Huschart Machinery Co., 64 So. Cana! St., Chicago, Il., St. Louis, Mo., Indianapolis, Ind Walter H. Foster Co., 
50 Church St., New Yorl ( W. Burton, Griffiths & Co., London and Glasgo Schuchardt & Schutte. Berlin, Vienna, Stockholm, St. Peters 
burg, Copenhagan and Budapest Alfred H. Schutte Cologne, Brussels, Liege, Milan, Paris and Bilbao 4. R. Williams Machinery 





Co., Toronto. Williams & Wilson, Montreal, Can 














through Draw-in Spindk 


New No. 5’, Bench Lathe 


Tool room and experimental work must be handled 


One of the 
S. & ©. 
Profit 
Makers 


We also make Sub-Press Dies, Automatic Gear Cutters, Milling Machines, Drill Presses, etc. Send for the catalog. 


with greatest accuracy and rapidity if large profits are to 
For that purpose this ‘‘S. & C.’’ Lathe has no 
It has every valuable modern 


be obtained. 
equal on the market to-day. 
feature and is remarkably durable. 





Sloan & Chace Manufacturing Company, Ltd. 
Newark, N. J., U. S.A. 


Manufacturers of Precision Machinery 
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“un Barrel Machinery 


Diamond Machine Co., Providence 
= Be 

Pratt & Whitney Co., Hartford, 
Conn. 


Reed Co., F. E., Worcester, Mass. 


momen pte 


Bliss Co., E ; Brooks a, me § 
Bradley & Son, f; *., Syracuse, N.Y. 
Chambersburg E ngineering "i 0., 
Chambersburg, Pa. _ - 
Gould & Eberhardt, Newark, N. J. 
Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co. New 
York 
Waterbury Farrel Fdry. & Mach 
o., Waterbury, Conn. 


Hammers, gee 


Bliss Co., E. V Brooklyn, N. Y. 
Clayton Air,C ach Sane me ‘Works, New 
ork. m : 
Independe *~ Pneumatic Tool Co., 

Chicago 
Ingersoll- Rand vLo., New_York : 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Philadel- 


phia, Pa 
Hammers, Power 
Bradiey & Son, C. C., Syracuse, 


* nt-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York 
Hammers, Steam 


Bethlehem Foundry & Machine Co., 
South Bethlehem, Pa 


Beadiey & Son, C. C., Syracuse, 
N. 


Cc > Engineering Co., 
Chambersburg, Pa 

Crescent Forgings Co., Oakmont, Pa. 

Marshall & Huschart Machinery Co., 
Chicago, Ill ; : 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York ; 

Sellers & Co., Inc., Wm., Philadel- 
hia, Pa : 
Venaaek Churchill Co., New York. 

Hangers, Shafting 
Link#Belt Co Philadetphia Pa. 
Niles-Bement-Pond Co., New York, 


Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Hardening and Tempering 
Process 


Metal Hardening Solution Co., Roch- 
ester, N 

Heading Machinery, Cold 

Manville Mach. Co., E. J., Water- 
bury, Conn. 

Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Heating and Ventilating 
Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass 


Heating Machines 


American Gas Furnace Co., New 
York. 
Chicago Flexible Shaft Co., Chicago, 


Rockwell Furnace Co., New York. 
Hobbing Machines, Worm 
Gould & Eberhardt, Newark, N. J. 


Newton Machine Tool Wks., Inc., 
Phila., Pa 

Pratt & Whitney Co, Hartford, 
Conn. : 

Schuchardt &JSchutte, New York. 

Hoisting and Conveying 
Machinery 

Brown Bolsting Machinery Co., 
Cleveland, 


Caldwell «& ion Co., H. W., Chicago, 


Til. 
Cleveland Crane & 


Car Co., Wick- 
liffe, Ohio 
Link-Beit Co., Philadelphia, Pa 
Niles-Bement-Pond Co., New York 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
yale & Towne Mfg. Co., New York 
Hoists, Electric 
C & C Electric Co., New York. 
Case Mfg. Co., Columbus, O 


Cleveland Crane & Car Co., Wick- 
Ampere, N. J. 
New York. 

New York 


liffe, O. 
Crocker-Wheeler Co., 
General Electric Co., 
Niles-Bement-Pond Co., 





Continued. 
De- 


Hoists, Electric 

Northern Engineering Works, 
troit, Mich. 

Shepard Electric Crane & Hoist Co., 
Montour Falls, N. Y. 

Yale & Towne Mfg. Co., New York. 


Hoists, Hand 

Case Mfg. Co., Columbus,O. —* 

Harrington, Son & Co., Edwin, 
Pihladelphia, Pa. : 

Nicholls, Wm. S., New York. _— 

Yale & Towne Mfg. Co, New York 

Hoists, Pneumatic 

Independent Pneumatic Tool Co., 
Chicago, Ill. 

Ingersoll- Rand Co., New York. 

Northern Enginee ring Works, De- 


troit, Mich. 


Shepard Electric Crane & Hoist Co., 
ontour Falls, N. Y. 
Hones 
Carborundum Co, Niagara Falls, 
N. Y. 
Hose, Air 
Independent Pneumatic Tool Co., 


Chicago, Ill 


Igniters, Gas Engine 

Franklin Mfg. Co., H. H., Syracuse, 
ee 

Indicators, Speed 


Warner Instrument Co., Beloit, Wis. 


Indicators, Steam Engine 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Indicators, Test 

Grant Mig. & Mach. Co., Bridgeport, 
Conn. ; : 

Norton Grinding Co., Worcester, 
Mass. 

Starrett Co., L Athol. Mass 


Injectors 
Desmond-Stephan Mfg. Co., Urbana, 
Oo 


Cincinnatl, 


Lunkenheimer Co., oO. 
Wm., Philadel- 


Sellers & Co., Inc., 
phia, Pa 

Inspection and Tests 

Hunt Co., Robert W., Chicago, 

Iron Bar 

Milton Mfg. Co., Milton, Pa. 


Jacks, Hydraulic 


Bethlehem Foundry & Machine Co., 
South Bethlehem, Pa. 


Ill. 


Elmes Engineering Works, Chas. F., 
Chicago, Ill : ; 
Watson-Stillman Co., New York. 


Jaeks, Planer 


Armstrong Bros. Tool Co., Chicago, 
Til. 


Kettles, Soda 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Mfg. Equip. & Engineering Co., 
Boston, Mass 


Key Seaters 
Baker Bros., Toledo, O 


Burr & Sons, John T., Brooklyn, 
N. Y. 
Davis Machine Co., W. P., Roches- 


ter, ! 
Lapointe Mach. Tool Co., Hudson, 


Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.,. New York. 

Mitts & Merrill, Saginaw, Mich. 

Morton Manufacturing Co., Mus- 
kegon Heights, Mich. 

Niles-Bernent-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Rockford Drilling Mach. Co., Rock- 
ford, It 

Whitney Mfg. Co., Hartford, Conn. 

Keys, Machine 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Conn. 

Knives, Machine 

Coes Wrench Co., Worcester, Mass. 

Simonds File Co., Fitchburg, Mass. 

Lamps, Are 

General Electric Co., New York 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa 





Lathe Attachments 

American Tool Works Co., 

Bradford Machine Tool Co., 
cinnati, O. 

Fitchburg Machine 
burg, Mass 

LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio. 

Mossberg Wrench Co., 
se 


Cin., O. 
Cin- 


Works, Fitch- 


Central Falls, 


New York. 


Niles-Bement-Pond Co., 
Hartford, 


Pratt & Whitney Co., 
Conn. 

Rivett Lathe Mfg. Co., 

Sebastian Lathe Co., 

Seneca Falls Mtg. Co., 
es 


Mfg. 


Boston, Mass. 
Cincinnati, O. 
Seneca Falls, 
Co., Newark, 


Sloan & Chace 
N.d 


Lathe Dogs 
a Bros. 
ll 


Besiy & Co., Chas. H., Chicago, Ill. 
Hammacher, Schlemmer & Co., New 


York. 
Pratt & Whitney .. Hartford, 
is ae ee 


Tool Co., Chicago, 


Co 
Conn. 

Williams & 
of 


Co Brooklyn, 


Lathes 

American Tool & Machine Co., Bos- 
ton, Mass. 

American Tool works Co., Cin., O. 

Automatic Mach. Co., Bridgeport, 
Conn. 

Barnes Co., W. F. & John, Rockford, 
lil. 

Biount Co., J. G., Everett, Mass. 

Bradford Mach. Tool Co., Cincin., O. 

Bridgeford Mach. Tool W orks, 


Rochester, N. 
Bullard Mach. 
Conn. 


Be 
Tool Co., Bridgeport, 


Champion ‘lool Works Co., Cin- 
cinnati, O 
Cincinnati Lathe and Tool Co., Cin- 


cinnati, ©. 
Davis Mac hine 

ter, N. 
Dreses Machine Tool Co., Cin., O. 
Fay Mach. Tool Co., Phila., Pa. 
Fay & Scott, Dexter, Me. 


Co., W. P., Roches- 


Fitchburg Machine Works, Fitch- 
burg, Mass. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis 

Greaves, Klusman & Co., Cin.. O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa 


Hendey Mach. Co., Torrington, Conn. 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge «& Shipley Mach. Tool Co., 
Cincinnati, O. 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 


cinnati, O. 

Motch & Merryweather Machinery 
Co., Cleveland, C 
New Haven Mfg. Co.. New 
Conn. 
Niles-Be 


Haven, 


ment-Pond Co., New York. 


Prentice Bros. Co., Worcester, Mass. 
Prentiss Tool & Supply Co., New 
York. 


Worcester, Mass. 
Co., Rock- 


Reed Co., F. E.., 
Rockford Drilling Mach. 
ford, I 


Schumacher & Boye, Cincinnati, O. 


Sebastian Lathe Co., Cincinnati, O. 
Sellers & Co., Inc., Wm., Philadel- 

phia, Pa. 
Co., Seneca Falls, 


Seneca Falls Mfg. 
N. 


Springfield Mach. Tool Co., Spring- 


field, 
Sumas 7, Philadelphia, Pa. 


Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Walcott & Wood Mach. Tool Co., 


Jackson, Mich. 
Whitcomb-Blaisdell Mach. 
Worcester, Mass. 


Tool Co., 


Wormer Mchry. Co., C. C., Detroit, 
Mich 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridgeport, 
Conn. 


Fay Machine Tool Co., Phila., Pa 


Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Lathes, Bench 

American Watch Tool Co., Waltham, 
Mass. 

Ames & Co., B. C., Waltham, Mass. 

Blount Co., J. G., Everett, Mass 


Hardinge Bros., Chicago, III 





Lathes, Rench —Continued. 

Pratt & Whitney Co., Hartford 
Conn 

Prentiss Too: & Supply Co., New 
York. 


Cincinnati, © 
Seneca Falls 


Senastian Lathe Co., 
Seneca Falls Mfg. Co., 
7 


Mass. 
Ltd., New- 


Stark Tool C o., Waltham, 
Sloan & Chace Mfg. Co., 
ark, N. J. 
Taylor & Fenn Co., 
— Machine Works, 
WwW —s — Tool 
field, 


Lat oe Boring 


American Wood Working Mactiry 
Co., Rochester, N. Y. 
Harrington, Son & Edwin, 
Philadelphia, Pa. 
New York 
Co., New 


Hartford, Conn 
Waltham, 
Co., Spring- 


Co., 


Niles-Bement-Pond Co., 
Prentiss Tool & Supply 
York. 


Lathes, Brass 


Bardons & Oliver, Cleveland, O 
Dreses Mach. Tool Co., Cincin., O 
Niles-Bement-Pond Co., New York 


Pratt & Whitney Co., Hartford 
Conn 

Prentiss Tool & Supply Co., New 
York. 

Springfield Mch. Tool Co., Spring- 


field, O. 
Warner & Swasey Co., Cleveland, O 


Lathes, Extension 
Harrington & Sons 
Philadelphia, Pa. 
Niles-Bement-Pond Co.., 
Prentiss Tool & Supply 

York. 
Lathes, Foot Power 
Barnes Co., W. F. & Jno., 
° . 
Sebastian Lathe Co., Cincin., O 
Seneca Falls Mfg. Co., Seneca Falls 
A 


Edwin, 


Co., 


New York 
Co., New 


Rockford 


Lathes, Gap 


American Tool Wks. Co., Cin., O 
Fay & Scott, Dexter, Me 
Harrington & Sons Co., Edwi: 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New Yor! 
Sebastian Lathe Co., Cincin., O 
Sellers & Co., Inc., Wm., Philade! 


phia, Pa. 


Lathes, Portable 


Lodge & Shipley Machine Tool Co 
Cincinnati, O. 
Lathes, Speed 
Blount Co., J. G., Everett, Mass 
: Chicago Machine Tool Co., Chicago 


Il. 
LeBlond Machine Toot Co., R. K 
Cincinnati, O. 
Niles-Bement-Pond Co., New York 
Sebastian Lathe Co., Cincin., O 
seers. Falls Mfg. Co., Seneca Falls 


Lathes, Wood 


nate an Wood 
Rochester, N 
Barnés Co. W. F. & John, Rockford 


working Mchy 


Fay & Scott, Dexter, Me. 


Prentiss Tool & Supply Co., New 
York. 

Levels 

Starrett Co., L Athol, Mass 

Lockers, Clothes 

General Fire Proofing Co., Youngs 
town, Ohio. 

Hart & Coolev Co., New Britain 
Conn. 

Lyon Metallic Mfg. Co., ~?—-y ll 

Merritt & Co. Philadelphia, 


Manufacturing Equipment & Engin- 
eering Co., Boston, Mass. 

Lubricants 

Resly & Co., Chas. H, 

Dixon Crucible Co., Jos., 
v. J. 


Chicago, ll 
Jersey City 


Lubricators 


Besly & Co., Chas. H., Chicago, 1! 
Gem Mfg. Co., Pittsburg, Pa. 


Machinery Dealers 


Besly & Co., Chas. H., Chicago, ll 

Garvin Mach. Co., New York. 

Hiil, Clarke & Co., Inc., Bostor 
Mass. 


Lea Equipment Co., New York. 

Manning, Maxwell & Moore, 
New York. 

Marshali & Huschart 
Chicago, lll 

McCabe, J. J.. New York. 

“— & Merryweather Co., 
lanc 


Inc 


Machry. Co 


Cleve 





